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Page 1-1 of 79 
1 . 0  SCOPE 
T h i s  p a r t  o f  t h i s  s p e c i f i c a t i o n  e s t a b l i s h e s  t h e  r e q u i r e -  
ments f o r  per formance ,  d e s i g n ,  t e s t ,  and q u a l i f i c a t i o n  o f  a 
computer program i d e n t i f i e d  a s  t h e  Suppor t  System f o r  On-Board 
Checkout  and Data Management System (OCDMS), C E I  036701A. T h i s  
C P C E I  p r o v i d e s  t h e  s o f t w a r e  tools and t e c h n i q u e s  t o  a c h i e v e  
t h e  f o l l o w i n g  ma jo r  o b j e c t i v e s :  
a )  S t a n d a r d i z a t i o n  o f  c o m p u t e r  programming and d a t a  
management p r a c t i c e s  f o r  a space-borne computer-based sys tem 
f o r  a p p l i c a t i o n s  i n v o l v i n g  t h e  Sa tu rn /Apo l lo  A p p l i c a t i o n  (S/AA) 
Experiment  Program; 
b )  Development of  methods and p r o c e d u r e s  t h a t  p r o v i d e  f o r  
S/AA m i s s i o n s  a t r a c e a b i l i t y  and c o r r e l a t i o n  c a p a b i l i t y  f o r  
a l l  e x p e r i m e n t a l  data  c o l l e c t e d  ( i . e . ,  t h e  OCDMS o p e r a t i o n a l  
c o n c e p t  i n c l u d e s  expe r imen t  i n t e g r a t i o n  i n  a s p a c e  v e h i c l e ,  
p r e l a u n c h ,  i n - f l i g h t ,  and p o s t - f l i g h t  a c t i v i t i e s )  ; 
c)  Minimiza t ion  of  t es t  p l ann ing  c o s t  and s i m p l i f i c a t i o n  
of c o n f i g u r a t i o n  management t a s k s  by means o f  t h e  c o n t r o l  and 
i n f o r m a t i o n  p r o c e s s i n g  c a p a b i l i t y  o f  t h e  OCDMS s o f t w a r e ;  
d )  G e n e r a t i o n  of S/AA expe r imen t  p r o c e d u r e s  and sys tem 
sof tware t h a t  p r o v i d e  maximum f l e x i b i l i t y ,  and e x p a n d a b i l i t y  
by s u c h  means as t h e  programming and  e n g i n e e r i n g  language  
f e a t u r e s  f o r  t h e  computer-based OCDMS. 
I -  
I f  
S p e c i f i c a t i o n  N o .  CGOON8-2036701 
Revi s ion  N o .  
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T h i s  C P C E I  r e q u i r e s  t h a t  a l l  o t h e r  e l emen t s  and computer  
program components of OCDMS so f tware  s h a l l  conform t o ,  o r  be 
compa t ib l e  w i t h ,  t h e  requi rements  d e l i n e a t e d  h e r e i n .  
I I 












Revision N o .  
1-3 Of 79 Page 
2 . 0  APPLICABLE DOCUMENTS - 
The f o l l o w i n g  documents of exact  i s s u e  shown, form a 
p a r t  of t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  
I n  t h e  e v e n t  o f  c o n f l i c t  between documents r e f e r e n c e d  h e r e  
and t h e  d e t a i l e d  c o n t e n t s  of S e c t i o n  3 ,  4 ,  and 1 0 ,  t h e  
cLetai led r e q u i r e m e n t s  i n  S e c t i o n s  3 ,  4 ,  and 1 0  s h a l l  b e  
c o n s i d e r e d  s u p e r s e d i n g  r equ i r emen t s .  
2 . 1  P r o j e c t  Documents: None 
2 . 2  S p e c i f i c a t i o n s  
2 . 2 . 2  Performance and Design Requirements f o r  t h e  Onboard 
Checkout and Data Management System, G e n e r a l  Spec i -  
f i c a t i o n  for, S p e c i f i c a t i o n  N o .  SS2036701A, J u n e ,  1 9 6 7  
ment,  - S u p e r v i s o r y  System f o r  Onboard Checkout and 
Data  Management System (OCDMS) Sa tu rn /Apo l lo  A p p l i c a t i o n  
Proaram. March. 1 9 6  7 
~- 
2.2 .3  Performance/Design a n d  P r o d u c t  C o n f i g u r a t i o n  Requi re-  
2 . 3  O t h e r  P u b l i c a t i o n s  
2 . 3 . 1  MSFC-PR.OC-485, I z p ~ t  fcr CGnfiguratlOi-i  Ividnagement 
Account ing and  t h e  Repor t ing  System, P r e p a r a t i o n  of 
28 October  1965 
2.3.2 PRC D-1336, Onboard Checkout System Hardware Des ign ,  
11 November 1 9 6 6  
2 .3 .3  PRC D-850, Onboard Checkout System S o f t w a r e  Des ign ,  
2 .3 .4  SR-QUAL-65-48, NASA(MSFC) , Direc t ives  f o r  S o f t w a r e  
1 7  November 1 9 6 6  
Development, 1 5  December 1965 
P r e p a r a t i o n  o f  C o n t r a c t  End I t e m  D e t a i l  S p e c i f i c a t i o n s  
(Computer Program) E x h i b i t  XVXII t o  NPC 500-1, 
26 May 1966 
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The OCDMS System Requirements i n c l u d e  per formance  r e q u i r e -  
m e n t s ,  d e s i g n  and c o n s t r u c t i o n  r equ i r emen t s ,  and r e q u i r e m e n t s  
f o r  f u n c t i o n a l  areas. These r equ i r emen t s  d e f i n e  and c o n t r o l  a 
space-borne  checkou t  and d a t a  management sys tem t o  b e  used w i t h  
t h e  Sa tu rn /Apo l lo  A p p l i c a t i o n s  (S/AA),  :Exper iment  Program. Per -  
formance and d e s i g n  r equ i r emen t s  i n c l u d e d  h e r e  are a l l o c a t e d  
from, i d e n t i c a l  w i t h ,  o r  i n  r e c o g n i t i o n  o f ,  r e q u i r e m e n t s  esta- 
b l i s h e d  by t h e  sys t em s p e c i f i c a t i o n .  The p a r t i c u l a r l y  s i g n i f i -  
c a n t  r e q u i r e m e n t s  c o n t a i n e d  t h e r e i n  are as f o l l o w s :  
a )  S t i m u l i  G e n e r a t i o n  and A p p l i c a t i o n  
b )  Response Measurement 
c)  A s t r o n a u t  or Opera to r  Communication 
d )  Ground Uplink Communication 
e )  Ground Downlink Communication 
f )  O p e r a t i n g  Mode Requirements 
g )  I n t e r n a l  O p e r a t i o n a l  Requirements 
h )  OCDMS Hardware/Sof tware V e r i f i c a t i o n  Requirements  
S u p p o r t  System Sof tware  r equ i r emen t s  are a l so  d e r i v e d  from 
s p e c i f i c  OCDMS o p e r a b i l i t y  r equ i r emen t s  such  as R e l i a b i l i t y ,  
M a i n t a i n a b i l i t y ,  U s e f u l  L i f e ,  Human Per formance ,  S a f e t y ,  and 
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3 . 1  Performance 
OCDMS Suppor t  System Sof tware  per formance  r e q u i r e m e n t s  
are i d e n t i f i e d  on t h e  b a s i s  of a n a l y s i s  and d e f i n i t i o n s  of  
e x p e r i m e n t s  o f  t h e  S/AA Experiment Program and t r a d e - o f f s  
t o  t h e  o t h e r  major s o f t w a r e  segments;  i . e . ,  t h e  OCDMS Super-  
v i s o r y  System, and t h e  Experiment P rocedure  Programs. I n  
g e n e r a l ,  t h i s  CPCEI is  e x p e c t e d  t o  p r o v i d e  f u n c t i o n a l  ope ra -  
t i o n s  which minimize o n - l i n e  computa t ion  or  d a t a  m a n i p u l a t i o n  
by v i r t u e  o f  t h e s e  p r o c e s s i n g  s e r v i c e s .  
3 . 1 . 1  System Requirements  
The l i m i t s  and/or  c a p a c i t i e s  of  t h i s  C P C E I  performance 
s h a l l  b e  c o n s t r a i n e d  t o  o p e r a t i o n a l  e n v e l o p e s  i n c l u d i n g  pro-  
gram g e n e r a t i o n ,  da t a  base p r o c e s s i n g  and computer program 
v e r i f i c a t i o n / t e s t i n g .  These a p p l i c a t i o n s  s h a l l  i n  g e n e r a l  
be r e s t r i c t e d  t o  Computation t a s k s  and ex---;---+ p c L L u i c i 1 c .  uaLa A - L -  defini- 
t i o n s  w i t h i n  t h e  f o l l o w i n g  s c i e n t i f i c / t e c h n i c a l  areas:  
0 Astronomy 
0 Biomedica l  and Behavor i a l  
0 Biotechnology 
Car tog raphy  
0 Communications 
0 E l e c t r o n i c  C o n t r o l s  
0 E n g i n e e r i n g  A c t i v i t y  
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I n t e r p l a n e t a r y  D u s t  
I o n o s p h e r i c  P h y s i c s  
Meteorology 
N a t u r a l  Resources  
Nav iga t ion  and T r a f f i c  
Pa r t i c l e s  and F i e l d s  
P h y s i c a l  Bio logy  
P l a n e t a r y  Atmosphere 
P lane  t o l o g y  
Space A p p l i c a t i o n s  
Space V e h i c l e  Technology 
S o l a r  P h y s i c s  
3 . 1 . 2  O p e r a t i o n a l  - Requirements  
The Suppor t  System CPCEI i s  r e p r e s e n t e d  by t h e  f u n c t i o n a l  
b l o c k  d i ag ram of E x h i b i t  1. Overal l  o p e r a t i o n a l  f u n z t i ~ r , ~  are 
i d e n t i f i e d  i n  subsequen t  pa rag raphs .  The i d e n t i f i c a t i o n s ,  
d e s c r i p t i o n s  and r e l a t i o n s h i p s  expres sed  for t h e s e  CPCEI  
f u n c t i o n s  are i n t e n d e d  f o r  t o t a l  sys tems o p e r a t i o n s  and - n o t  
as a r e s t r i c t i v e  d e s i g n  d e f i n i t i o n  o f  computer program com- 
ponen t  (CPC)  o r g a n i z a t i o n  o r  as f u n c t i o n a l  d e s c r i p t i o n s  o f  
p a r t i c u l a r  main o r  subprograms.  
3 . 1 . 2 . 1  - Func t ion  1: Language T r a n s l a t i o n  
Language t r a n s l a t i o n  i s  a sys t em f u n c t i o n  t o  be  imple-  
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services. Machine t r a n s l a t i o n s  and t r a n s l i t e r a t i o n s  s h a l l  
p r o v i d e  f o r  s o u r c e  programming languages  and d a t a  l anguages .  
E x e c u t a b l e  o b j e c t  code and pa rame te r s  are t o  be produced i n  
a form s u i t a b l e  f o r  o n - l i n e  o p e r a t i o n s  unde r  c o n t r o l  of t h e  
OCDMS S u p e r v i s o r y  System. 
A t t r i b u t e s  o f  t h i s  f u n c t i o n  are c l o s e l y  r e l a t e d  t o  o t h e r  
i d e n t i f i e d  sys t em f u n c t i o n s  ( i . e . ,  3 . 1 . 2 . 2  t h rough  3 . 1 . 2 . 6 ) .  
These r e l a t i o n s h i p s  e x i s t  because  t h e  l anguages  d e t e r m i n e  
t h e  d e g r e e  t o  which a c t u a l  communication and i n f o r m a t i o n  
a c q u i s i t i o n  i s  hand led  by t h e  s y s t e m .  The o t h e r  sys t em 
f u n c t i o n s  are l i k e w i s e  i n v o l v e d  i n  t h i s  mechan iza t ion  of 
communication and  i n f o r m a t i o n  g a t h e r i n g  p r o c e s s e s  and as 
s u c h ,  c o n t r i b u t e  t o  s a l i e n t  language f e a t u r e s  i n c l u d i n g  t h e  
f o l l o w i n g :  
Program S t r u c t u r e  
S t o r a g e  A l l o c a t i o n  
Data D e s c r i p t i o n  
Data O r g a n i z a t i o n  
Data Convers ion  
Inpu t /Ou tpu t  C o n t r o l  
M u l t i - t a s k  O p e r a t i o n  
L i s t  P r o c e s s i n g  
I S p e c i f i c a t i o n  N o .  CGOON8-2036701 
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I t  i s  t h e  i n t e n t  f o r  t h e  purpose o f  t h i s  s p e c i f i c a t i o n  
t o  d e f i n e  t h e  language  t r a n s l a t i o n  f u n c t i o n  as a p p l y i n g  t o  
a l l  l e v e l s  of  programming or  data  language  t o  be used  by t h e  
sys tem.  Thus,  u s e r - o r i e n t e d  languages  o r  c o m p i l e r  l anguages  
f o r  e n g i n e e r i n g  and programming as w e l l  as assembly l a n g u a g e s ,  
and a b s o l u t e  machine code c o n v e r s i o n s  are cove red  by t h e  
f o l l o w i n g  o p e r a t i o n a l  r equ i r emen t s .  
3 . 1 . 2 . 1 . 1  Sources  and Types o f  I n p u t s  
a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be o b t a i n e d  f r o m  
t h e  f o l l o w i n g  s o u r c e s :  
0 Experiment  p rocedures  
0 Equipment d e s c r i p t i o n s  
0 Equipment c h a r a c t e r i s t i c s  
Experiment  data  d e f i n i t i o n  
0 Development t e s t  d a t a  
0 Q u a l i f i c a t i o n  t es t  d a t a  
0 R e l i a b i l i t y  t e s t  d a t a  
0 F u n c t i o n a l  t e s t  d a t a  
a C a l i b r a t i o n  d a t a  
U n i t s  of measure -- T o  be de te rmined  
L i m i t s / r a n g e s  -- T o  be de t e rmined  
Accuracy /P rec i s ion  -- T o  be de t e rmined  
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3.1.2.1.2 D e s t i n a t i o n  and Types of  Ou tpu t s  
a )  F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  neces-  
s a r i l y  be l i m i t e d  t o ,  t h e  f o l l o w i n g  t y p e s :  
a U s e r - o r i e n t e d  language t r a n s l a t i o n  
0 Assembly language  p r o c e s s i n g  
0 Program s t r u c t u r i n g  and  s e m a n t i c s  
0 D a t a  set d e s c r i p t i o n s  and fo rma t s  
e Data set  conve r s ion  r u l e s  
b) D e s t i n a t i o n s  -- To be de te rmined .  
c )  U n i t s  of Measure -- T o  be de te rmined .  
d )  L i m i t s / r a n g e s  -- To be de te rmined .  
e )  Accuracy /P rec i s ion  -- T o  be  de t e rmined .  
f) Outpu t  Frequency -- To be de te rmined .  
3 .1 .2 .1 .3  I n f o r m a t i o n  P r o c e s s i n g  
? l ?  
3.1. L .  1 . 3 . 1  LdIlYUdye PrWceSsiI-lCj C Y i t e i - i S  - 
a )  The t r a n s l a t i o n  p r o c e s s  s h a l l  be c h a r a c t e r i z e d  
by i t e r a t i v e  o p e r a t i o n s .  T h a t  i s ,  it i s  e x p e c t e d  t h a t  a p p l i -  
c a t i o n  programs i n v l o v i n g  exper iment  c o n t r o l ,  equipment  check-  
o u t ,  s e l f - c h e c k ,  and  a l l  o t h e r  p rocedures  w i l l  be s u b m i t t e d  
numerous t i m e s  as jobs t o  t h e  Suppor t  System (on t h e  o r d e r  of 
3 t o  1 0  t i m e s ,  and  i n  some i n s t a n c e s  more o f t e n  depending  on 
c o m p l e x i t y  and  changes  t o  equipment o r  p r o c e d u r e s ) .  Thus ,  
t h e  p r o c e s s  can  be  c o n s i d e r e d  as a n  e x p e r i m e n t a l  method o f  
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d e s i r e d  o b j e c t  code h a s  been  o b t a i n e d .  The m o s t  o u t s t a n d i n g  
c h a r a c t e r i s t i c  o f  t h e  o u t p u t  w i l l  be i t s  improvement f o r  e a c h  
c y c l e  o f  machine p r o c e s s i n g .  
b )  A comple te  t h e o r e t i c a l  knowledge of t h e  s o u r c e  and 
t a r g e t  language  can  n o t  -be  assumed t o  e x i s t .  A p e r f e c t  under- 
s t a n d i n g  of t h e  t r a n s l a t i o n  p r o c e s s  i t s e l f  i s  - n o t  a v a i l a b l e .  
R a t h e r ,  e a c h  machine t r a n s l a t i o n  c y c l e  i n  c o n j u n c t i o n  w i t h  
program t e s t i n g ,  e l i m i n a t i o n  of  e r r o r s ,  and more c o n c i s e  pro-  
c e d u r e  s t a t e m e n t s  p r o v i d e  t h e  means o f  communicating and 
a c h i e v i n g  t h e  object ives  o f  language t r a n s l a t i o n .  
c )  Programming d e s i g n  which implements t h e  language  
t , r a n s l a t i o n  p r o c e s s e s  by b r u t e - f o r c e  t e c h n i q u e s  i s  n o t  a c c e p t -  
a b l e .  T h i s  i m p l i e s  t h a t  t h e  t r a n s l a t i o n  p r o c e s s  s h a l l  n o t  be 
l i m i t e d  t o  l a r g e  t a b l e s  of grammar r u l e s ,  e x t e n s i v e  d i c t i o n a r i e s ,  
and a s s o c i a t e d  i n f o r m a t i o n  p r o c e s s i n g  r e s t r i c t e d  t o  tab le  
look-up.  
d )  The p r i n c i p l e  d e s i g n  o b j e c t i v e  i s  t o  a c h i e v e  a n  
e n g i n e e r i n g  approach  t o  OCDMS machine t r a n s l a t i o n  p r o c e s s e s :  
one which a l l o w s  h i g h l y  f l e x i b l e ,  comprehensive communication 
and  c o n t r o l  t o  be e x e r c i s e d  o v e r  t h e  sys tem.  The method of 
imp lemen ta t ion  s h a l l  be  by means o f  sys tem m a c r o - i n s t r u c t i o n s ,  
by w e l l  d e f i n e d  d a t a  management t e c h n i q u e s ,  and by program 
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e )  Source language  s t a t e m e n t s  s h a l l  i n  most c a s e s  be 
t r a n s l a t e d  t o  computer  o b j e c t  code i n  t h e  form of  l i n k a g e s  
and  c a l l i n g  sequences  t o  f u n c t i o n a l  s u b r o u t i n e s  of t h e  OCDMS 
S u p e r v i s o r y  System. Tab les  of pa rame te r s  w i l l  be  g e n e r a t e d  
as  a p p r o p r i a t e  t o  e n a b l e  OCDMS S u p e r v i s o r  r o u t i n e s  t o  h a n d l e  
p n y s i c a l  envi ronment  i n t e r a c t i o n s ,  communication e l e m e n t s ,  
and t h e  r e s o l u t i o n  of p o s s i b l e  c o n f l i c t i n g  demands. Source  
i n p u t  t h a t  can  n o t  be p r o c e s s e d  i n  t h e  above manner s h a l l  be 
t r a n s l a t e d  t o  machine i n s t r u c t i o n s  and a p p r o p r i a t e  o p e r a n d s .  
Linkage such  as f o r  m a c r o - i n s t r u c t i o n  or s u b r o u t i n e  s h a l l  be  
g e n e r a t e d  f o r  e x e c u t i o n  under  S u p e r v i c o r  C o n t r o l .  
3 . 1 . 2 . 1 . 3 . 2  Compiler  S t o r a g e  A l l o c a t i o n  
An OCDMS Suppor t  System subprogram s h a l l  p r o v i d e  
l o g i c  and  da ta  m a n i p u l a t i o n  t o  r ead  t h e  i n i t i a l  d e c l a r a t i o n  
s t a t e m e n t s  and p r e r e q u i s i t e s  s p e c i f i e d  by coiltroi stateriieiits . 
P r o p e r  s t o r a g e  a s s ignmen t s  s h a l l  be  made, and e l e m e n t s  o r d e r e d  
i n  one s e q u e n t i a l  t a b l e  by symbol. The d e c l a r a t i o n s  w i l l  
i n c l u d e  a r r ay -d imens ion  i n f o r m a t i o n ,  l a b e l e d  common d e c l a r a -  
t i o n s ,  e q u i v a l e n t  s t a t e m e n t s ,  mode a s s i g n m e n t s ,  and t h e  p r e -  
s e t t i n g  o f  a r r a y s .  The double  e n t r y  t a b l e ,  o r d e r e d  by t h e  
f i r s t  e n t r y  ( t h e  symbol ) ,  would c o n t a i n  i n  t h e  second e n t r y  
a d e s i g n a t i o n  of t h e  t y p e  of e n t r y ,  t h e  address a s s i g n e d ,  and 
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3 . 1 . 2 . 1 . 3 . 3  Compiler  S t a t e m e n t  Decomposition 
a )  An OCDMS Suppor t  System subprogram s h a l l  p r o v i d e  
l o g i c  and  d a t a  m a n i p u l a t i o n  t o  decompose v a r i o u s  f i e l d s  of  
t h e  language  s t a t e m e n t s .  T h i s  i s  fundamen ta l ly  a r e c u r s i v e  
p r o c e s s  and as such  imposes l a r g e  s t o r a g e  usage  r e q u i r e m e n t s  
because  of normal postponement a c t i o n s .  I t  w i l l  t h e r e f o r e  b e  
e x p e d i e n t  and n e c e s s a r y  because  of s t o r a g e  l i m i t a t i o n s  t o  
employ l i s t  p r o c e s s i n g  t e c h n i q u e s  which pos tpone  o n l y  t h e  
g e n e r a t i o n  of  c o n n e c t i v e s .  The same r e a s o n s  a p p l y  for  t h e  
r e q u i r e m e n t  t o  s e p a r a t e  implementa t ion  of t h e  e x p r e s s i o n  
s c a n n e r  and t h e  s t a t e m e n t  s canne r .  
b )  S t a t e m e n t  decomposi t ion  s h a l l  be  comple t e ly  
s y n t a c t i c a l  i n  e x e c u t i o n ,  and shou ld  s imply  t r a n s f o r m  t h e  
s t a t e m e n t  t o  a d i s c r e t e  word o r  a r r a y  form. Such a form i s  
r e q a r d e d  f o r  t h e  p u r p o s e s  of  subsequer.t  ccrnpiler subprograms 
p r o c e s s i n g  as a mod i f i ed  l i s t  s t r u c t u r e .  The t r a n s f o r m a t i o n  
would p r o c e e d  on a b a s i s  t h a t  e lements  w i t h i n  each  s o u r c e  
s t a t e m e n t  would b e  i s o l a t e d  and e n t e r e d  i n  t h e  symbol t a b l e .  
Addresses w i l l  r e p l a c e  symbols as t h e y  are e n c o u n t e r e d .  
R e l a t i v e  a d d r e s s e s  w i l l  be g e n e r a t e d  f o r  c o n s t a n t s ,  s t a t e m e n t  





















S p e c i f i c a t i o n  N o .  CGOON8-2036701 
R e v i s i o n  N o .  
Page 1 - 1 4  of 7 9  
3 .1 .2 .1 .3.4 S u p e r v i s o r  System Parameter  G e n e r a t o r  
An OCDMS Suppor t  Sys t em subprogram s h a l l  p r o v i d e  
l o g i c  and d a t a  m a n i p u l a t i o n  a c t i v i t i e s  which e x t r a c t  r e q u i r e d  
p a r a m e t e r s  of t h e  S u p e r v i s o r  System from t h e  a r r a y  form d e s -  
c r i b e d  by t h e  p r e v i o u s  pa rag raph .  The s y n t a c t i c a l  decomposi- 
t i o n  o f  a s t a t e m e n t  w i l l  t r a n s f o r m  t h e  s t a t e m e n t s  and e x p r e s -  
s i o n s  t o  d i sc re t e -word ,  symbol-free a r r a y  form. The p r o c e s s i n g  
o f  t h e  p a r a m e t e r  g e n e r a t i o n  a l g o r i t h m  w i l l  l o c a t e  and move 
i n f o r m a t i o n  needed by t h e  OCDMS S u p e r v i s o r y  r o u t i n e s  i n  
pe r fo rming  o p e r a t i o n s  a s s o c i a t e d  w i t h  induced  envi ronment ,  
s c h e d u l i n g  p a r a m e t e r s ,  communication c o n v e n t i o n s ,  p r i o r i t y  
l eve ls ,  i n t e r r u p t i o n  a c t i o n s ,  or queue  s u p e r v i s i o n .  The 
i n f o r m a t i o n  w i l l  be accumula ted  i n  t a b u l a r  form o r  as reloca- 
t a b l e  d a t a  sets. They w i l l  be  p o s i t i o n e d  on t h e  o u t p u t  t a p e  
a s  a s e p a r a t e  o b j e c t  module from t h e  program s t a t e m e n t s  i n  
which o r i g i n a l l y  s p e c i f i e d .  The symbol ic  l o c a t i o n  w i l l  be 
d e f i n e d  such  t h a t  t h e  A s s e m b l e r ,  t h e  Loader ,  o r  program pro-  
d u c t i o n  r o u t i n e s  w i l l  p r o v i d e  t h e  p r o p e r  e x e c u t i o n  t i m e  l i n k -  
age  t o  a l l  program segments t h a t  r e q u i r e  access t o  t h e  
p a r a m e t e r s .  
3 . 1 . 2 . 1 . 3 . 5  Compiler T r a n s l a t i o n  
An OCDMS Suppor t  System subprogram o p e r a t e s  on 
t h e  o u t p u t  of t h e  compi l e r  s t a t e m e n t  decomposi t ion  r o u t i n e s  
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computer symbol ic  i n s t r u c t i o n s .  These computer i n s t r u c t i o n s  
and m a c r o - i n s t r u c t i o n s  must be s u b s e q u e n t l y  assembled ,  r e l o c -  
a t e d ,  and  l i n k a g e  g e n e r a t e d  f o r  t h e  o b j e c t  modules which are  
t o  be e x e c u t e d  t o g e t h e r .  The t r a n s l a t i o n  a l g o r i t h m  would 
r e p l a c e  each  l i n e  of t h e  a r r a y  a s  a p p r o p r i a t e  by a c a l l i n g  
sequence which l i n k s  and communicates p a r a m e t e r s  t o  f u n c t i o n a l  
s u b r o u t i n e s  of  t h e  o n - l i n e  OCDMS S u p e r v i s o r .  I n  t h o s e  i n s t a n c e s  
where a c o r r e s p o n d i n g  f u n c t i o n a l  o p e r a t i n g  s u b r o u t i n e  does  n o t  
e x i s t  ( i . e . ,  where t h e  a r r a y  e n t r y  c a l l s  f o r  a unique  compila-  
t i o n  s e q u e n c e ) ,  t h e  t r a n s l a t i o n  a l g o r i t h m  would r e p l a c e  t h e  
e n t r y  w i t h  d i r e c t l y  e x e c u t a b l e  machine language  code.  Trans-  
l a t i o n  s h a l l  n o t  be accomplished immedia te ly  a f t e r  t h e  o r i g i n a l  
s t a t e m e n t  s c a n n i n g  and s t o r a g e  a l l o c a t i o n .  I t  w i l l  n o t  be done 
f o r  t w o  r e a s o n s :  1) o p t i m i z a t i o n  c a n  be  performed more s imply  
on t h e  a r r a y  form,  and 2) it i s  eas ie r  t o  e i i m i n a t e  i n t e r -  
r e g i s t e r  redundancy when t r a n s f o r m i n g  t h e  a r r a y  t o  symbol ic  
code.  The o u t p u t  o f  t h e  t r a n s l a t o r  r o u t i n e  w i l l  be OCDMS 
a s sembly  language  symbol ic  code ,  r e l o c a t a b l e  addresses, and 
o t h e r  aGdress  c o n s t a n t s .  
3.1.2.1.3.6 Assembler  
An OCDMS Suppor t  S y s t e m  Assembly Program w i l l  
p r o c e s s  symbol ic  and pseudo i n s t r u c t i o n s  from t h e  OCDMS 
computer  r e p e r t o i r e  i n t o  co r re spond ing  machine codes .  I n p u t  
w i l l  b e  e i t h e r  t r a n s l a t o r  o u t p u t  or programs w r i t t e n  i n  t h e  
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I assembly language  i t s e l f .  A wide r ange  and v a r i e t y  of p r o c e d u r e s  
o f  f u n c t i o n a l  r e q u i r e m e n t s  are expec ted ;  t h u s ,  many s u b r o u t i n e s  
n i l 1  be  w r i t t e n  i n  assembly language.  Minimum r e q u i r e m e n t s ,  
i n  a d d i t i o n  t o  s t a n d a r d  a s sembly  p r a c t i c e ,  i n c l u d e :  
I 
I 
0 M a c r o - i n s t r u c t i o n  s p e c i f i c a t i o n s  and expans ion  
0 R e p e t i t i o n  Commands ( such  as a D u p l i c a t e  Pseudo) 
0 Output  l i s t i n g  c o n t r o l  
0 Segmenta t ion  and o v e r l a y  
3 . 1 . 2 . 2  Func t ion  2 : Data Management 
The d a t a  management f u n c t i o n  of t h i s  C P C E I  s h a l l  
p r o v i d e  t h e  f a c i l i t i e s  f o r  s y s t e m a t i c  and e f f e c t i v e  means 
of c l a s s i f y i n g ,  i d e n t i f y i n g ,  s t o r i n g ,  c a t a l o g i n g ,  and r e t r i e v i n g  
a l l  d a t a  ( i n c l u d i n g  l o a d a b l e  programs) p r o c e s s e d  by t h e  Suppor t  
System. The o p e r a t i o n a l  r equ i r emen t s  s h a l l  be  s a t i s f i e d  by 
C P C s  which p r o v i d e  f a c i l i t i e s  grouped i n t o  t w o  major  c a t e g o r i e s :  
0 Data S e t  C o n t r o l  
0 Data Access 
a )  Data S e t  C o n t r o l  
Data S e t  c o n t r o l  s h a l l  be p rov ided  by means of 
t h e  f o l l o w i n g :  
0 C a t a l o g i n g  s t a n d a r d s  
0 S t o r a g e  l o c a t i o n  c o n t r o l  
0 F i l e  and program p r o t e c t i o n  t e c h n i q u e s  
0 Format s t a n d a r d s  
0 Data se t  o r g a n i z a t i o n  
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b )  Data Access - 
I n p u t / o u t p u t  r o u t i n e s  s h a l l  be  p r o v i d e d  t h a t  s c h e d u l e  
and c o n t r o l  t h e  t r a n s f e r  of d a t a  between main s t o r a g e  and  t h e  
i n p u t / o u t p u t  d e v i c e s .  Rou t ines  must be a v a i l a b l e  t o  per form 
t h e  f o l l o w i n g  f u n c t i o n s :  
0 Read d a t a  
0 Write d a t a  
I) Block and  Deblock Records 
0 Over l ap  Reading/Wri t ing and P r o c e s s i n g  O p e r a t i o n s  
0 Read and V e r i f y  Data S e t  Labels 
0 Detect Error  Cond i t ions  and  c o r r e c t  them when 
p o s s i b l e  
0 P r o v i d e  e x i t s  t o  a p p r o p r i a t e  e r r o r  and  l a b e l  
r o u t i n e s .  
3 . 1 . 2 . 2 . 1  Source  - and Type of I n p u t s  
a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be  o b t a i n e d  
from t h e  f o l l o w i n g  s o u r c e s :  
0 Equipment d e s c r i p t i o n s  
0 equipment  c h a r a c t e r i s t i c s  
0 Experiment  d a t a  d e f i n i t i o n s  
0 Development test  d a t a  
e Q u a l i f i c a t i o n  t e s t  d a t a  
0 R e l i a b i l i t y  t e s t  d a t a  
0 F u n c t i o n a l  tes t  d a t a  
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U n i t s  o f  measure --. To be de t e rmined  
L i m i t s / r a n g e s  -.- T o  be de t e rmined  
Accuracy /p rec i s ion  -- T o  be  de t e rmined  
A r r i v a l  f r equency  -.- T o  b e  de t e rmined  
D e s t i n a t i o n  and Types of  Output  
F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  
n e c e s s a r i l y  be l i m i t e d  t o ,  t h e  fo l lowing  t y p e s :  
Data se t  o r g a n i z a t i o n s  
0 Data access c o n t r o l  methods 
0 Block and b u f f e r i n g  f a c i l i t i e s  
0 Communication cell c o n s t r u c t s  
- Procedure  B l o c k  F i l e s  
- U n i t  C o n t r o l  Blocks 
b) 
C )  
a \  
UJ 
e) 
f )  
3 . 1 . 2 . 2 . 3  
D e s t i n a t i o n s  -- To be de t e rmined  
U n i t s  o f  Measure -- T o  be de t e rmined  
rn- 
IW Le d e t e r m i n e d  L l l l l l l  Lb/  rdl lycb -- T :-:l-- I 
Accuracy /p rec i s ion  -- T o  be de te rmined  
Output  f r equency  -- To be de te rmined  
I n f o r m a t i o n  P r o c e s s i n g  
C o n t r o l  and service r o u t i n e s  s h a l l  p r o v i d e  p r o c e s -  
s i n g  f a c i l i t i e s  f o r  sys tem m a c r o - i n s t r u c t i o n s  w i t h  f u n c t i o n s  
t o  i n c l u d e  t h e  f o l l o w i n g :  
a )  D e f i n i t i o n  of c o n t r o l  b l o c k s  f o r  1/0 operations 
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c) N a m e  s p e c i f i c a t i o n  
d )  Data access methods i n  which each  1/0 s t a t e m e n t  
c a u s e s  a c o r r e s p o n d i n g  machine I/O o p e r a t i o n  t o  o c c u r .  
e )  Data access methods t h a t  s y n c h r o n i z e  t h e  t r a n s f e r  
of d a t a  between programs u s i n g  a n  1/0 d e v i c e  and t h e r e b y  e l i -  
m i n a t i n g  d e l a y s  f o r  p a r t i c u l a r  1/0 o p e r a t i o n s .  
3 .1 .2 .3  F u n c t i o n  3: Job Management 
a )  The job management f u n c t i o n  o f  t h i s  C P C E I  s h a l l  
p r o v i d e  t h e  f a c i l i t i e s  f o r  e f f i c i e n t  p r o c e s s i n g  by: 
0 u s i n g  t h e  computing system t o  pe r fo rm r o u t i n e  
j o b  h a n d l i n g  a c t i v i t i e s  i n  a r a p i d ,  p r e c i s e  manner; 
e l i m i n a t i n g  n o n e s s e n t i a l  o p e r a t o r  d e c i s i o n s  w i t h  
t h e i r  a t t e n d a n t  d e l a y s  and p o s s i b l e  human errors ; 
0 a l l o w i n g  t h e  programmer t o  d e f e r  s p e c i f i c a t i o n  
s f  i n p u t / o u t p u t  r e q u i r e m e n t s  u n t i l  a f t e r  compile  t i m e .  
b )  J o b  c o n t r o l  by programming p e r s o n n e l  s h a l l  be 
accompl i shed  a t  j o b  s e t - u p  t i m e  by a j o b  c o n t r o l  language 
and by t h e  computer  o p e r a t o r  through sys tem communication. 
System communication s h a l l  e n a b l e  s u p p o r t  sys t em t o  respond 
t o  o p e r a t o r  commands, and t o  r e q u e s t  t h a t  t h e  o p e r a t o r  
pe r fo rm such  a c t i o n s  as mounting t a p e s ;  it must a l s o  pe rmi t  
a program t o  communicate w i t h  t h e  o p e r a t o r .  
c)  Job  s c h e d u l i n g  may be implemented e i t h e r  as a 
s e q u e n t i a l  o r  p r i o r i t y  s c h e d u l i n g  sys tem.  
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d )  P r o v i s i o n s  s h a l l  b e  made f o r  o p t i o n s  i n c l u d i n g :  
0 J o b  a c c o u n t i n g  l o g  
0 Concur ren t  job p r o c e s s i n g  
e Stacked  j o b  p r o c e s s i n g  
3 .1 .2 .3 .1  Source  and Types Of I n p u t s  
a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be o b t a i n e d  
f r o m  t h e  f o l l o w i n g  s o u r c e s :  
0 Experiment phenomena t o  be observed  
0 Experiment '  development 
Experiment t i m e  l i n e s  
0 Experiment  d a t a  d e s c r i p t i o n s  
0 Data h a n d l i n g  r equ i r emen t s  
b )  U n i t s  of  Measure -- T o  be  de t e rmined  
c )  L i m i t s / r a n g e s  -- T o  be de t e rmined  
d )  Accuracy /p rec i s ion  -- T o  be  d e t e r m i n e d  
e )  A r r i v a l  f r equency  -- T o  be de te rmined  
D e s t i n a t i o n  and Types of Ou tpu t s  3 .12.3.2 
a )  F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  
n e c e s s a r i l y  be l i m i t e d  t o ,  t h e  f o l l o w i n g  t y p e s :  
0 Schedu l ing  c o n t r o l s  and  p a r a m e t e r s  
0 Data set  d i s p o s i t i o n s  
0 J o b  f i l e  c o n t r o l  b locks  
0 C o n t r o l  s t a t e m e n t s  
0 Accounting Logs 
e Labe l -p rocess  
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b)  D e s t i n a t i o n s  -- T o  be de te rmined  
c )  U n i t s  of  measure -.- T o  be de t e rmined  
d )  L i m i t s / r a n g e s  -- T o  b e  de t e rmined  
e )  Accuracy /p rec i s ion  --. To be de te rmined  
f )  Output  f r equency  -.- T o  be de t e rmined  
3 . 1 . 2 . 3 . 3  I n f o r m a t i o n  P rocess ing  - 
C o n t r o l  and service r o u t i n e s  s h a l l  p r o v i d e  
p r o c e s s i n g  f a c i l i t i e s  f o r  s y s t e m  m a c r o - i n s t r u c t i o n s  w i t h  
f u n c t i o n s  t o  i n c l u d e :  
a )  Simple Program Management 
0 c a l l  a program 
0 save r e g i s t e r  c o n t e n t s  
0 r e t u r n  t o  a program 
b )  Over l ay  Program Management 
0 c a l l  and branch i n s t r u c t i o n s  
0 l o a d  segments  w h i l e  p r o c e s s i n g  
0 l o a d  segments  b e f o r e  p r o c e s s i n g  
c )  Dynamic Program Management 
0 l i n k  t o  a l o a d  module 
0 t r a n s f e r  c o n t r o l  t o  a l o a d  module 
0 l o a d  and r e t a in  l o a d  modules 
0 d e l e t e  r e t a i n e d  l o a d  modules 
e i d e n t i f y  embedded e n t r i e s  
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d )  Main S t o r a g e  Management 
m a l loca te  main s t o r a g e  
0 release a l l o c a t e d  main s t o r a g e  
3 . 1 . 2 . 4  Func t ion  4 :  Task Management 
a )  The t a s k  management f u n c t i o n  o f  t h i s  CPCEI s h a l l  be 
performed by c o n t r o l  programs f o r  u n i t s  of  work known a s  t a s k s .  
The performance o f  a t a s k  s h a l l  b e  r e q u e s t e d  hy j o b  s t e p s .  
A d i s t i n c t i o n  i s  made between a t a s k  and a program: 
0 programs are sequences of i n s t r u c t i o n s  
0 t a s k s  are t h e  work t o  be done by e x e c u t i n g  
programs. 
b )  The d i s t i n c t i o n  i s  made f o r  t h e  pu rpose  of p r o v i d i n g  
mult iprogramming c a p a b i l i t y  and t h e r e f o r e ,  the p o s s i b i l i t y  of 
s h a r e d  computer code.  
inst;,nces be ..-ma I.... m - v m  t k q -  n m n  
The same program s h a l l  i n  c e r t a i n  
U J G U  U y  A L L W L C ;  L I A U I I  V A L =  t;S!’\. 
c )  Tasks  n o t  programs s h a l l  have p r i o r i t y  f o r  t h e  
mult iprogramming c o n s i d e r a t i o n s  o f  t h i s  CPCEI. 
d )  T a s k s  i n  accordance  wi th  t h e s e  d e f i n i t i o n s  c o n s i s t  
o f  computer  program components which are e x e c u t e d  unde r  
c o n t r o l  o f  a t a s k  c o n t r o l  block ( T C B ) .  
e) S w i t c h i n g  o f  c o n t r o l  from one t a s k  t o  a n o t h e r  s h a l l  
be accompl i shed  w i t h  t h e  c o n t e n t s  of r e g i s t e r s  and t h e  program 
s t a t u s  words of t h e  r e l i n q u i s h i n g  t a s k  s t o r e d  i n  i t s  t a s k  
c o n t r o l  b l o c k .  When a t a s k  i s  d i s p a t c h e d ,  t h e  t a s k  c o n t r o l  
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b lock  w i l l  c o n t a i n  a l l  t h e  necessa ry  i n f o r m a t i o n  t o  s e t - u p  
machine states needed f o r  t a s k  e x e c u t i o n .  
3 .1 .2 .4 .1  Source  and Types of I n p u t s  
a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be o b t a i n e d  from 
t h e  f o l l o w i n g  s o u r c e s :  
0 Experiment  P r e r e q u i s i t e s  
0 O r b i t  Requirements 
0 Vehicle A t t i t u d e  Requirements 
0 T a r g e t  A c q u i s i t i o n  and P o i n t i n g  
0 C r e w  Requirements I n - F l i g h t  
0 Experiment  Opera t ions  
0 Experiment  Data D e f i n i t i o n s  
0 Experiment  D i sp lays  
0 Experiment  C o n t r o l s  
b) U n i t s  of Measure -- T o  be de te rmined  
c )  L i m i t s / r a n g e s  -- T o  b e  de t e rmined  
d) Accuracy /p rec i s ion  -- To be de te rmined  
e )  A r r i v a l  f r equency  -- T o  b e  de t e rmined  
3 .1 .2 .4 .2  D e s t i n a t i o n  and Types o f  Ou tpu t s  
a )  F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  
n e c e s s a r i l y  b e  l i m i t e d  t o ,  t h e  f o l l o w i n g  t y p e s :  
0 Single-Task  Opera t ions  
0 Multi-Task Opera t ions  
e S t o r a g e  A l l o c a t i o n  
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0 Task Synchron iza t ion  
e E x c e p t i o n a l  Condi t ion  Handl ing 
D e s t i n a t i o n s  -- To be de termined  
U n i t s  o f  measure -- To be  de t e rmined  
L imi t s / r anges  -- To be de termined  
Accuracy /p rec i s ion  -- T o  be  de t e rmined  
Output  f r equency  -- To be de te rmined  
3.1.2.4.3 In fo rma t ion  P rocess ing  
C o n t r o l  and s e r v i c e  r o u t i n e s  s h a l l  p r o v i d e  
p r o c e s s i n g  f a c i l i t i e s  f o r  system m a c r o - i n s t r u c t i o n s  w i t h  
f u n c t i o n s  t o  i n c l u d e :  
Task C r e a t i o n  and !kz~;cxczt 
0 create and a t t ach  a t a s k  
0 remove a t a sk  
o change t h e  d i s p a t c h i n g  p r i o r i t y  
0 e x t r a c t  s e l e c t e d  TCB f i e l d s .  
Task Synchron iza t ion  
0 w a i t  f o r  an even t  
0 s i g n a l  e v e n t  complet ion 
E x c e p t i o n a l  Condi t ion Handl ing 
e s p e c i f y  program i n t e r r u p t i o n  e x i t  
o s p e c i f y  t a s k  abnormal e x i t s  
0 t e r m i n a t e  t a s k s  abnormally 
e checkpo in t  a j o b  s t e p  
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d)  Genera l  S e r v i c e s  
e r e q u e s t  t i m e  and d a t e  
e w r i t e  t o  t h e  o p e r a t o r  
o set/ test  t i m e r s  
e w r i t e  t o  t h e  l o g  
3.1.2.5 F u n c t i o n  5 : Program Produc t ion  
The program p r o d u c t i o n  f u n c t i o n  o f  t h i s  C P C E I  
s h a l l  p r o v i d e  t h e  p r o c e s s i n g  capab i l i t i e s  t o :  
a )  l i n e  s e p a r a t e l y  assembled o r  compiled modules 
of programs i n t o  one l o a d  module; 
b )  i n c o r p o r a t e  modules f rom da ta  sets o t h e r  t h a n  
i t s  p r imary  i n p u t ,  e i t h e r  a u t o m a t i c a l l y  o r  upon r e q u e s t :  
c )  c o n s t r u c t  o v e r l a y  programs f o r  l o a d i n g  by 
a c o n t r o l  program; 
d )  a i d  program m o d i f i c a t i o n  by r e p l a c i n g ,  deleting, 
and r e a r r a n g i n g  c o n t r o l  s e c t i o n s  as d i r e c t e d  by program 
p r o d u c t i o n  c o n t r o l  s t a t e m e n t s ;  
e )  reserve s t o r a g e  for  t h e  common c o n t r o l  s e c t i o n s  
g e n e r a t e d  by t h e  A s s e m b l e r  o r  o t h e r  compi l e r  l anguages ;  
f) p r o v i d e  p r o c e s s i n g  o p t i o n s  and l o g g i n g  d i a g n o s t i c  
error  messages. 
Program p r o d u c t i o n  p r o c e s s i n g  s h a l l  be a n e c e s s a r y  s t e p  
t h a t  fol lows s o u r c e  program assembly or  c o m p i l a t i o n .  Load 
modules  s h a l l  be p r o c e s s e d  f o r  e x e c u t i o n  under  c o n t r o l  of 
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t h e  OCDMS S u p e r v i s o r y  System CPCEI .  P r o v i s i o n s  f o r  an e r r o r  
p r o t e c t i o n  encoding  scheme s h a l l  be  r e q u i r e d  i n  c o n j u n c t i o n  
w i t h  t h i s  sys tem f u n c t i o n  (see Appendix 1 0 ) .  
3 . 1 . 2 . 5 . 1  Source  and  Types o f  I n p u t s  
a )  F u n c t i o n a l  i n p u t s  shall t y p i c a l l y  be o b t a i n e d  f r o m  
t h e  f o l l o w i n g  s o u r c e s  : 
0 T r a n s l a t o r  o b j e c t  modules 
0 Data management CPCs 
0 Job management C P C s  
0 Task management CPCs 
0 C o n f i g u r a t i o n  management 
- a c c o u n t i n g  r equ i r emen t s  
- r e p o r t i n g  system 
U n i t s  of measure -- T o  be  de t e rmined  
L imi t s / r anges  -- To b e  de t e rmined  
m --- ~ r r i i r n r ~ 7 1 ' n r ~ ~ i  -& -- I I  c i  nn -- 1.0 iip t 3 e i . t .  r 1 1 1  iried 
Ar r iva l  f requency  -- T o  be de te rmined  
D e s t i n a t i o n  and  Types of  Ou tpu t s  
F u n c t i o n a l  o u t p u t s  s h a l l  c o n s i s t  o f ,  b u t  n o t  
n e c e s s a r i l y  be l i m i t e d  t o ,  the f o l l o w i n g  t y p e s :  
0 Module l i n k a g e  
0 L i b r a r y  i n p u t  s o u r c e s  
0 Program o v e r l a y  s t r u c t u r e  
0 Program m o d i f i c a t i o n s  and o p t i o n s  
0 E r r o r  p r o t e c t i o n  encod ing  
S p e c i f i c a t i o n  No. CGOON8-2036701 
Revi s ion  No. 
Page 1-27 of 79 
0 Data b a s e  e d i t / u p d a t e  
0 O b j e c t  t o  load  module conve r s ion  
D e s t i n a t i o n s  -- To be d e t e r m i n e d  
U n i t s  of measu re  -- T o  be determined 
L imi t s / r anges  -.- T o  be de t e rmined  
Accuracy /p rec i s ion  -- To be de termined  
Output  f requency  -- T o  be  de te rmined  
I n f o r m a t i o n  P rocess ing  
Module Linkage - p r o c e s s i n g  s h a l l  make it p o s s i b l e  
t o  segment  programs i n t o  one or more c o n t r o l  s e c t i o n s .  Each 
module may be s e p a r a t e l y  assembled or  compiled.  The program , 
p r o d u c t i o n  r o u t i n e s  p rov ide  t h e  f a c i l i t i e s  f o r  combining 
such  modules i n t o  a s i n g l e  l o a d  module. 
b) A d d i t i d n a l  I n p u t s  - s t a n d a r d  s u b r o u t i n e s  f rom t h e  
OCDXIS program i i b r a r y  may be  added t o  an o u t p u t  module. 
Symbols t h a t  are undef ined  a f t e r  a l l  modules have been pro-  
c e s s e d  i n  a p a r t i c u l a r  p rocess ing  r u n  s h a l l  c a l l  an  a u t o m a t i c  
l i b r a r y  ca l l  mechanism. 
resolve t h e  r e f e r e n c e .  A named module t h a t  i s  found s h a l l  
be  p r o c e s s e d  t o  be an  i n t e g r a l  p a r t  of an o u t p u t  l o a d  module. 
T h i s  w i l l  c ause  a l i b r a r y  s e a r c h  t o  
c) Program M o d i f i c a t i o n  - by means of  r ep lacemen t ,  
d e l e t i o n ,  o r  movement as d i r e c t e d  by c o n t r o l  s t a t e m e n t s  s h a l l  
b e  p r o v i d e d .  E x t e r n a l  symbols s h a l l  be changed or  d e l e t e d  
as directed by o t h e r  c o n t r o l  s t a t e m e n t s  t o  t h e  program pro-  
d u c t i o n  r o u t i n e s .  
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d )  Op t ions  and Error  Messages - s h a l l  be p r o c e s s e d  
by r o u t i n e s  t o  produce  maps o r  a c r o s s - r e f e r e n c e  t a b l e  w h i c h  
show ar rangement  of  c o n t r o l  s e c t i o n s ,  and a l so  i n d i c a t e  how 
communication i s  t o  be accomplished.  S p e c i a l  p r o c e s s i n g  
o p t i o n s  t h a t  n e g a t e  a u t o m a t i c  l i b r a r y  c a l l  o r  t h e  e f f e c t  o f  
minor  e r r o r s  s h a l l  be p rov ided .  Throughout ,  p r o c e s s i n g  
errors and p o s s i b l e  error c o n d i t i o n s  must be logged .  
3 . 1 . 2 . 6  Func t ion  6 :  Program T e s t  and V e r i f i c a t i o n  
The program tes t  and v e r i f i c a t i o n  f u n c t i o n  of t h i s  
C P C E I  s h a l l  i n c l u d e  p r o v i s i o n s  f o r  execu t ion - t ime  t e s t i n g  
of i n p u t  programs. The tes t  s e r v i c e s  t o  be per formed s h a l l  
be s p e c i f i e d  by t h e  programmer through m a c r o - i n s t r u c t i o n s  
i n c l u d e d  i n  t h e  s o u r c e  program. 
a )  S e r v i c e s  s h a l l  be performed a t  s p e c i f i e d  p o i n t s  
I 
i n  the program under  t es t .  M a c r o - i n s t r u c t i o n s  and a p p l i c a -  
t i o n  program i n s t r u c t i o n s  may be i n t e r m i x e d ,  grouped s e p a r a t e l y  
or e v e n  assembled independen t ly .  
b) Service  r o u t i n e s  s h a l l  b e  r e e n t e r a b l e  and u s e a b l e  
by s e v e r a l  t a s k s  i n  multiprogrammed tes ts .  These r o u t i n e s  
r e q u i r e  p r o t e c t i o n  a g a i n s t  m o d i f i c a t i o n  by a p p l i c a t i o n  p ro -  
grams, and  s h a l l  i n c l u d e  f ac i l i t i e s  t o  d e t e c t  runaway t e s t i n g  
and  e x c e s s i v e  t es t  o u t p u t .  
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c )  The tes t  d a t a  s h a l l  be p r o c e s s e d  by an  e d i t  r o u t i n e  
t h a t  p r o v i d e s  o p t i o n s  i n  r eco rd ing  and p r i n t i n g  a c c o r d i n g  
t o  o u t p u t  s e l e c t i o n  codes  expres sed  i n  t h e  r e l a t e d  macro- 
i n s t r u c t i o n s .  The t es t  d a t a ,  i n c l u d i n g  a l l  a s s o c i a t e d  symbols ,  
s h a l l  b e  p r i n t e d  i n  a format  d e f i n e d  i n  t h e  sou rce  program. 
3.1.2.6.1 Source  and Types of I n p u t s  
a )  F u n c t i o n a l  i n p u t s  s h a l l  t y p i c a l l y  be o b t a i n e d  
from t h e  f o l l o w i n g  s o u r c e s :  
0 Trans la tor /Assembler  o b j e c t  modules 
Program p roduc t ion  modules 
o Implementa t ion  t es t  r equ i r emen t s  
(see paragraph  4 . 2 )  
b )  U n i t s  of  measure -- To b e  de te rmined  
c )  L imi t s / r anges  -- T o  be de te rmined  
d) Accuracy /p rec i s ion  -- .To be de termined  
e )  A r r i v a l  f requency  -- T o  be de termined .  
3 .1 .2 .6 .2  D e s t i n a t i o n  and Types o f  Outputs  
a )  F u n c t i o n a l  ou tpus  s h a l l  c o n s i s t  o f ,  b u t  n o t  
n e c e s s a r i l y  be  l i m i t e d  t o ,  t h e  f o l l o w i n g  t y p e s :  
0 Dump or r e c o r d  p r o c e s s e s  
0 Trace a c t i o n s  
0 T e s t  i d e n t i f i e r s  
Branch and jump i n s t r u c t i o n s  
a I n i t i a l i z a t i o n  and s e t - u p  
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b )  D e s t i n a t i o n s  -%- T o  be de te rmined  
c)  U n i t s  o f  measure -- To b e  de t e rmined  
d)  L i m i t s / r a n g e s  -- To be de te rmined  
e )  Accuracy /p rec i s ion  -- T o  be de t e rmined  
f )  Output f r equency  -- To be de te rmined  
3.1.2.6.3 I n f o r m a t i o n  P rocess ing  
C o n t r o l  and service r o u t i n e s  s h a l l  p r o v i d e  p r o c e s s i n q  
f a c i l i t i e s  f o r  sys tem m a c r o - i n s t r u c t i o n s  w i t h  f u n c t i o n s  t o  
i n c l u d e  t h e  f o l l o w i n g :  
0 Recording o f :  
- main s t o r a g e  
- i d e n t i f i e d  changes 
- storage maps 
- sys t em tab les  
- comments 
0 T r a c i n g  of :  
- program t r a n s f e r s  
- c a l l  s t a t e m e n t  e x e c u t i o n s  
- s t o r a g e  r e f e r e n c e s  
0 T e s t  a c t i o n s  t o :  
- i n i t i a t e  t e s t i n g  
- per fo rm t e s t  a t  l o c a t i o n  
- d e f i n e  f l a g s  o r  counters 
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- a l t e r  sequences or c o n d i t i o n s  ' 
- t e r m i n a t e  t e s t i n g  
0 Subrou t ine  and program t r a n s f e r s  
0 Assignment of c o n d i t i o n s  and v a l u e s  
3 . 1 . 3  Data Base Requirements  
Pa rame te r s  which a f f e c t  t h e  d e s i g n  of t h e  OCDMS C P C E I  
w i l l  r e f l e c t  i n f o r m a t i o n  i n  t h e  f o l l o w i n g  c a t e g o r i e s :  
C a l i b r a t i o n  Informat ion:  
C o e f f i c i e n t s  of c u r v e s  de te rmined  d u r i n g  c a l i b r a t i o n  
of t r a n s d u c e r s  o r  other  measuring d e v i c e s  a g a i n s t  e s t ab l i shed  
measurement s t a n d a r d s .  
0 C o n f i g u r a t i o n  Informat ion:  
P a r t  numbers, s e r i a l  nufnbers ,  and o t h e r  i d e n t i f i e r s  
t h a t  e s t a b l i s h  t h e  p a r t i c u l a r  c o n f i g u r a t i o n  of  c r i t i c a l  o r  
otherwise i m p o r t a n t  components ar id  p h y s i c a l  assemb1izs. 
0 Experiment  Moni tor  Tolerance  Values:  
Magnitudes of upper and  lower t o l e r a n c e  l i m i t s  t o  
nominal  v a l u e s  of measurand q u a n t i t i e s .  
0 S i t e  Adapt ion Parameters :  
Conversion and format var iab les  used t o  t r a n s l i t e r a t e  
a lphanumer ic  d a t a  f o r  s i t e  p e c u l i a r  and m u l t i - s i t e  computer  
d i f f e r e n c e s .  (See paragraph  3 . 2 . 1  f o r  a d d i t i o n a l  i d e n t i f i c a t i o n )  . 
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0 Reference Des igna to r  and Device Codes: 
Symbolic  l a b e l s  a s s igned  t o  hardware components, 
a s s e m b l i e s ,  o r  subsystems t h a t  provide  a conven ien t  c r o s s -  
reference between d i f f e r e n t  e n g i n e e r i n g  documentat ion.  
0 Measurement Numbers and Names: 
P r i m a r i l y  t h i s  is  a r e f e r e n c e  t o  PCM t e l e m e t r y  t i m e  
slots, b u t  also a p p r o p r i a t e  f o r  a l l  measurement s i g n a l  p a t h s .  
0 System Addresses  and I d e n t i f i e r s :  
Binary b i t  p a t t e r n s  t h a t  a r e  a s s i g n e d  t o  e n a b l e  
communication t o  m u l t i p l e  ground s i t e  s t a t i o n s ,  o ther  v e h i c l e s ,  
o r  t o  major  subsystems o f  t h e  OCDNS. 
o T e s t  P o i n t  D i c t i o n a r y :  
OCDMS and exper iment  equipment t e s t  p o i n t  a d d r e s s e s ,  
mnemonic names, and o t h e r  convenient  i n f o r m a t i o n  associated 
w i t h  t es t  p o i n t s .  
o Data/Number Conversion Tables: 
C r o s s - r e f e r e n c e  l i s t s  between BCD, A S C I I ,  EBCDIC,  
d e c i m a l ,  oc t a l ,  hexadec imal ,  f l o a t i n g - p o i n t ,  b i n a r y ,  and 
numerous other  c o n v e r s i o n s  encountered  i n  t h e  normal cour se  
of computing.  ( P a r t i c u l a r l y  f o r  mul t i -computer  a p p l i c a t i o n s . )  
o C o n t r o l  Words and Masks: 
S t a n d a r d  b i t  p a t t e r n s  u s e d  t o  s e t - u p  d e v i c e s  such 
as  programmable f u n c t i o n  g e n e r a t o r s ,  m u l t i p l e  discrete gene ra -  
t o r s ,  and s imi l a r  equipment.  
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3.1.4 Human Performance 
I n  accordance  w i t h  requi rements  i d e n t i f i e d  by r e f e r e n c e  
2 . 1 . 2 ,  Genera l  S p e c i f i c a t i o n  f o r  t h e  OCDMS, t h e  CPCEI s h a l l  
have performance c h a r a c t e r i s t i c s  t h a t  re f lec t  e s t a b l i s h e d  
human e n g i n e e r i n g  d e s i g n  s t a n d a r d s .  I n  o r d e r  t o  enhance t h e  
r e l i a b i l i t y  o f  human performance, and t o  reduce  o p e r a t i n g  
' i n e f f i c i e n c i e s ,  and t r a i n i n g  r equ i r emen t s ,  MSFC-STD-267A, 
Human Eng inee r ing  Design C r i t e r i a ,  s h a l l  be used  a s  a guide-  
l i n e  f o r  OCDMS d e s i g n ,  and s o f t w a r e  development s h a l l  be i n  
acco rd  as a p p l i c a b l e .  
3.2 CPCEI  D e f i n i t i o n  
The f u n c t i o n a l  r e l a t i o s h i p  o f  t h e  C P C E I  t o  o t h e r  
equipment/computer  programs and t h e  i d e n t i f i c a t i o n  o f  govern-  
men t - fu rn i shed  computer programs i n c o r p o r a t e d  i n  t h e  C P C E I  
are s p e c i f i e d  by t h e  f o l l o w i n g  subparagraphs.  
3 . 2 . 1  I n t e r f a c e  Requirements 
I 
! 
I The OCDMS Suppor t  System CPCEI  w i l l  be u t i l i z e d  by 
programming, e n g i n e e r i n g ,  d a t a  p r o c e s s i n g ,  and computer t e c h -  
n i c i a n  p e r s o n n e l .  The o v e r a l l  system o r  segments of it w i l l  I 
be used  f o r  mis s ion  s u p p o r t  a c t i v i t i e s  r e l a t i n g  t o  v a r i o u s  
i n s t a l l a t i o n s ,  s i tes,  and o p e r a t i o n a l  l o c a t i o n s  as s p e c i f i e d  
by t h e  OCDMS Genera l  S p e c i f i c a t i o n .  These f a c t o r s  a r e  t h e  basis 
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3.2.1.1 I n t e r f a c e  Block Diagrams 
E x h i b i t s  2,3,4, and 5 p o r t r a y  t h e  r e l a t i o n s h i p s  t o  o the r  
equipment/computer programs w i t h  which  t h i s  C P C E I  s h a l l  i n t e r f a c e .  
3.2.1.2 Detailed I n t e r f a c e  D e f i n i t i o n  
3.2.1.2.1 OCDMS Computer - To be de te rmined .  
3.2.1.2.2 Computer Language 
The language  t r a n s l a t i o n  f u n c t i o n  r e q u i r e m e n t s  
i d e n t i f i e d  i n  3.1.2.1 and subparagraphs  s h a l l  be d e s i g n a t e d  
a l so  as  i n t e r f a c e  r equ i r emen t s .  T h i s  i s  based on t h e  rela- 
t i o n s h i p  t h a t  t h e  l anguages  have t o  human per formance  f a c t o r s .  
3.2.1.2.3 Data Manacrement 
The data  management f u n c t i o n  r e q u i r e m e n t s  i d e n t i f i e d  
i n  3.1.2.2 and subpa rag raphs  s h a l l  a l s o  b e  d e s i g n a t e d  as 
i n t e r f a c e  r e q u i r e m e n t s .  The r eason  f o r  t h i s  d e f i n i t i o n  i s  
based on t h e  sys tem i n t e r a c t i o n s  t h a t  r e s u l t  because  of d a t a  
o r g a n i z a t i o n ,  d e s c r i p t i o n s ,  and fo rma t s .  -rne _. g e n e r a t i o n  of 
s i t e - p e c u l i a r  p a r a m e t e r s  by t h e  OCDMS Suppor t  System i s  a 
s i g n i f i c a n t  r e q u i r e m e n t  i n  t h i s  r e s p e c t  (3.1.2.i.3.4 and 
3.1.3) . 
are to be d e s i g n  goals t h a t  must be ach ieved  w i t h  minimum 
impac t  t o  e x i s t i n g  f a c i l i t i e s  and o p e r a t i o n a l  p r o c e d u r e s .  
3.2.1.2.4 OCDM S u p e r v i s o r  System CPCEI 
T o  be de te rmined  
A d a p t a b i l i t y  and f l e x i b l e  i n t e r f a c e  r e l a t i o n s h i p s  
rr) 
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3.2.1.2.5 OCDM Experiment Procedure  CPCEI  
To be  de t e rmined .  
3 .2 .2  Government-Furnished P r o p e r t y  L i s t  
T o  be de te rmined .  
3 . 3  Design Requirements  
T h i s  s e c t i o n  of t h e  s p e c i f i c a t i o n  c o n t a i n s  r e q u i r e m e n t s  
and s t a n d a r d s  t h a t  a f f e c t  t h e  d e s i g n  of t h e  CPCEI  and are  
d i s t i n g u i s h a b l e  from t h e  performance r equ i r emen t s  of S e c t i o n  
3.1. 
a l s o  t o  o t h e r  OCDMS C P C E I s ;  i . e . ,  t h e  S u p e r v i s o r y  System and 
The s p e c i f i c a t i o n s  i d e n t i f i e d  are i n  g e n e r a l  a p p l i c a b l e  
A p p l i c a t i o n  Programs. 
3 .3 .1  Programming S t a n d a r d s  
The use  of programming s t a n d a r d s  and c o n v e n t i o n s  a s s u r e s  
c o m p a t i b i l i t y  between computer  program components. S i n c e  a 
s y s t e m  development of t h e  scope and complexi ty  of OCDMS i n -  
v o l v e s  a i a r g e  number o f  d i f f e r e n t  c o n t r i b u t o r s ,  e n g i n e e r i n g  
d i s c i p l i n e s ,  and programming methods; t h e r e f o r e ,  adhe rence  
t o  t h e s e  s t a n d a r d s  i s  c o n s i d e r e d  mandatory i n  order t o  a v o i d  
s i g n i f i c a n t  and complicated communications problems.  
3 . 3 . 1 . 1  Genera l  Requirements  
a )  Assure  i n t e n d e d  program i n i t i a l i z a t i o n .  Avoid 
a s s u m p t i o n s  t h a t  storage i s  i n i t i a l l y  z e r o ,  tapes are p o s i -  
t i o n e d ,  e tc .  
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b )  Pa rame te r i ze  where possible .  Most numbers shou ld  
be assembly pa rame te r s  d e f i n e d  i n  one r e g i o n  and r e f e r r e d  t o  
s y m b o l i c a l l y  throughout  a program. Even numbers which  are 
a b s o l u t e  i n  c o n t e x t ,  such  as p o s i t i o n s  i n  a t a b l e  o r  i n  a 
c a l l i n g  sequence,  s h o u l d  be  symbolic so  t h a t  all r e f e r e n c e s  
t o  t h e  t a b l e  o r  c a l l i n g  sequence can  be found i n  a cross- 
r e f e r e n c e  d i c t i o n a r y .  
c)  I n  t e s t i n g  a series of c o n d i t i o n s ,  a s  a pa ra -  
meter w i t h  s e v e r a l  p o s s i b l e  s t a t e s ,  use  p o s i t i v e  t e s t i n g  of 
each  c o n d i t i o n  o r  s t a t e .  D o  no t  assume t h a t  t h e  se t  of  
m u t u a l l y  e x c l u s i v e  c o n d i t i o n s  i n  a f u n c t i o n a l  s e n s e  w i l l  
e x h a u s t  t h e  se t  of c o n d i t i o n s  t h a t  may p h y s i c a l l y  e x i s t .  
F o r  example,  i f  it i s  known t h a t  a f i e l d  may l e g i t i m a t e l y  
c o n t a i n  a code of A ,  B ,  o r  C ,  a l l  t h r e e  c o n d i t i o n s  shou ld  be 
t e s t e d  e x p l i c i t l y  r a t h e r  t h a n  assume i t  is  C because  it i s  
n o t  A o r  B. I f  none of t h e  c o n d i t i o n s  a r e  s a t i s f i e d ,  an  
e x i t  t o  an unusual  end  r o u t i n e  shou ld  be made. 
3 . 3  .l. 2 Come n t a r y  
a )  Comments - Each r o u t i n e  shou ld  beg in  w i t h  a 
series of "comments" c a r d s  c o n t a i n i n g  t h e  fo l lowing :  
0 Rout ine  l a b e l  
0 Routine name, if any 
0 Main program and subprogram l a b e l  i n  
whose c o n t e x t  t h i s  r o u t i n e  i s  execu ted .  
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0 Func t ion  or purpose 
0 C a l l i n g  sequence  
0 E n t r y  c o n d i t i o n s ,  e x i t  c o n d i t i o n s  
0 Error  E x i t s  
0 L a b e l s  of t h e  o t h e r  r o u t i n e s  or da t a  
b l o c k s  used.  
show program s t r u c t u r e  and sequence.  
b )  Remarks - Symbolic coding  l i s t s  s h o u l d  make 
l i b e r a l  u se  .o f  t h e  " remarks"  f i e l d .  They s h o u l d  b e  meaningfu l  
and c o n c i s e .  Avoid t h e  type of remark which mere ly  r e p e a t s  
t h a t  which i s  o b v i o u s  from t h e  coding .  
R e m a r k s  s h o u l d  be i n c l u d e d  t o  d e n o t e :  
0 Program e n t r y  p o i n t s  
0 Loop e x i t  p o i n t s  
0 Loop r e t u r n  p o i n t s  
0 Program e x i t  p o i n t s  
0 Major "b lock"  begin and end 
0 Modif ied  i n s t r u c t i o n s  and s w i t c h e s  
3 . 3 . 1 . 3  Codina 
a )  Every  labe l  appea r ing  on a f l o w  c h a r t  must a p p e a r  
i n  t h e  coding .  
b )  Symbolic  r e l a t ive  a d d r e s s i n g  s h o u l d  be  used  
o n l y  when l i m i t a t i o n s  on t h e  t o t a l  number o f  l a b e l s  r e q u i r e s  
s u c h  u s e  t o  s a v e  labels. 
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c )  Chosen t e c h n i q u e s  must be  implemented i n  as  com- 
p r e h e n s i b l e  form as p o s s i b l e  ( i . e .  , coding  shou ld  be s t r a i g h t -  
fo rward ,  n o n - " t r i c k y " . )  I n  t h o s e  i n s t a n c e s  where  e f f i c i e n c y  
r e q u i r e m e n t s  p r e c l u d e  t h i s ,  commentary must f u l l y  e x p l a i n  
t h e  cod ing .  
d )  A l l  storage areas s h o u l d  be d e f i n e d :  
0 I n s t r u c t i o n s  
0 F i x e d  c o n s t a n t s  
0 Variable c o n s t a n t s  
0 Working s t o r a g e  
0 I/() B u f f e r  A r e a s  
3 .3 .1 .4  Communication Practices 
a )  R o u t i n e s  s h o u l d  be e n t e r e d  by c a l l i n g  sequences  
s p e c i f i e d  by t h e  a p p r o p r i a t e  o p e r a t i n g  sys tem,  l i b r a r y  or  
u s e r ' s  group.  
b)  Rou t ines  may have one o r  more e n t r i e s ,  where each 
e n t r y  performs a s i n g l e ,  w e l l - d e f i n e d  f u n c t i o n .  M u l t i p l e -  
e n t r y  r e g i o n s  are w r i t t e n  t o  s h a r e  cod ing  or  da t a  used  by 
re la ted  f u n c t i o n s .  
c)  S t a n d a r d  s u b r o u t i n e  e n t r y  and e x i t  macros are 
employed by a l l  r e g i o n s  e x c e p t  where a programmer-defined 
e x i t  is  n e c e s s a r y  t o  f a c i l i t a t e  m u l t i p l e  r e t u r n s  from r o u t i n e s .  
d )  R o u t i n e s  are g e n e r a l l y  e n t e r e d  from a l ' c o n t r o l "  
r o u t i n e  and  r e t u r n  t o  t h a t  r o u t i n e  a t  t h e  c o n c l u s i o n  of 
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e x e c u t i o n .  All programs w r i t t e n  f o r  e x e c u t i o n  when t h e  i n t e r -  
r u p t  s y s t e m  of t h e  computer  i s  enab led  s h o u l d  give due r e g a r d  
t o  a s s u r i n g  t h a t  program c o n t e x t  i s  p r e s e r v e d  i n  t h e  e v e n t  
of  t h e  o c c u r r e n c e  of an  i n t e r r u p t .  
3.3.2 Proaram Desian 
3 .3 .2 .1  O r g a n i z a t i o n  G u i d e l i n e s  
Three levels  o f  program s p e c i f i c a t i o n  are invo lved  
i n  t h e  OCDMS Suppor t  System d e s i g n :  
0 Main Program and Subprogram 
0 Rout ines  and Data S e t s  
0 Regions 
3 .3 .2 .1 .1  Main Proaram and SubDroarams 
a )  Main Program - A m a i n  program i s  d e f i n e d  as a - 
l o g i c a l  p r o c e s s i n g  e n t i t y  which accompl i shes  a major  sys t em 
f i ~ n c t i n n ,  I t  o c c u p i e s  t h e  h i q h e s t  l e v e l  i n  t h e  h i e r a r c h i a l  
s t r u c t u r e  of a program, and may be coded a s  an open r o u t i n e .  
An example i s  a s i n g l e  p a s s  o f  t h e  OCDMS m u l t i p a s s  c o m p i l e r .  
b )  Subprogram - A subprogram i s  t h e  f i r s t  l e v e l  of 
d i v i s i o n  i n  t h e  h i e r a r c h y  of  a main program, accompl i sh ing  a 
major t a s k  o r  g roup  of s u b t a s k s  of t h e  main program. I t  i s  
coded as a r o u t i n e  and may u s e  one o r  m o r e  r o u t i n e s  and/or  
d a t a  sets. 
I '  
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3 .3 .2 .1 .2 Rou t ines  and Data Sets 
a )  Rou t ines  - The c o n v e n t i o n a l  d e f i n i t i o n  o f  a sub- - 
r o u t i n e  i s  t o  b e  used.  I t  may be d e s c r i b e d  as a c l o s e d  
sequence  of  machine i n s t r u c t i o n s  w i t h  e n t r y  and e x i t  p o i n t s  
p e r m i t t i n g  it t o  be e x e c u t e d  a t  a r b i t r a r y  l o c a t i o n s  w i t h i n  
h i g h e r  l e v e l  programs,  and which performs a d i s t i n c t  f u n c t i o n ,  
t a s k ,  o r  module of p r o c e s s i n g .  
1. B a s i c  Rout ine .  A b a s i c  r o u t i n e  u s e s  no  
s u b r o u t i n e .  
2 .  S t a n d a r d s  for  Routine Design 
0 The s t r u c t u r e  of a r o u t i n e  s h a l l  be such  
t h a t  it may be s p e c i f i e d ,  f l o w  c h a r t e d ,  coded,  and checked- 
o u t  as an independen t  e n t i t y ,  g iven  t h a t  s u b r o u t i n e s  l i n k a g e s  
and e x e c u t i o n s  are, p r o p e r .  
0 G e n e r a l l y ,  tne s i z e  o f  a r o u t i n e  s h a l l  n o t  
e x c e e d  100 t o  200 i n s t r u c t i o n s .  N o  minimum s i z e  r e q u i r e m e n t  
e x i s t s .  
o A r o u t i n e  s h a l l  n o t  c o n t a i n  l o g i c  o r  s t r u c t u r e  
re la ted t o  more t h a n  one  f u n c t i o n a l  t a s k .  Subsequent  pro-  
gram m o d i f i c a t i o n s  are s i g n i f i c a n t l y  s i m p l i f i e d  w i t h  r o u t i n e s  
of greater f u n c t i o n a l  u n i t y  and less scope.  
0 A r o u t i n e  s h a l l ,  whenever p o s s i b l e ,  m a i n t a i n  
a g i v e n  h i e r a r c h y  l e v e l  th roughou t  a p a r t i c u l a r  u s a g e ;  a t  
I .  S p e c i f i c a t i o n  N o .  CGOON8-2036701 
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t h e  h i g h e s t  level (e.g., a subprogram),  r o u t i n e s  t e n d  t o  
become c h a r a c t e r i z e d  as a sequence of  s u b r o u t i n e  l i n k a g e s  
and c a l l i n g  sequences .  
Rout ines  ( a t  any l e v e l )  must n o t  refer t o  
l o c a t i o n s  w i t h i n  other r o u t i n e s .  Rout ines  may communicate 
through s e p a r a t e  ce l l s ,  d a t a  sets,  o r  t a b l e s  i n  d a t a  r e g i o n s .  
0 Rout ines  m u s t  e n s u r e  t h a t  t h e  c o n t e n t s  of 
a l l  o p e r a t i n g  r e g i s t e r s  n o t  named i n  t h e i r  c a l l i n g  sequence 
or  usage conven t ions  are unchanged a t  e x i t  from c o n d i t i o n s  
a t  e n t r y .  
b) Data  S e t s  - A d a t a  s e t  i s  t h e  major  u n i t  of d a t a  
s t o r a g e  and r e t r i e v a l  i n  t h e  OCDMS Suppor t  S y s t e m .  I f  con- 
s is ts  of a c o l l e c t i o n  of d a t a  i n  one of s e v e r a l  p r e s c r i b e d  
ar rangements  and d e s c r i b e d  by c o n t r o l  i n f o r m a t i o n  t h a t  t h e  
sys tem has access to .  
1. Data Set I d e n t i f i c a t i o n  
A data  set i s  a named, o r g a n i z e d  c o l l e c t i o n  
of one or more r e c o r d s  t h a t  are l o g i c a l l y  re la ted.  Informa- 
t i o n  i n  t h e  data s e t  i s  n o t  restricted t o  a s p e c i f i c  t y p e ,  
p u r p o s e ,  o r  s t o r a g e  medium. A d a t a  se t  may be ,  f o r  example,  
a s o u r c e  program, a l i b r a r y  o f  m a c r o - i n s t r u c t i o n s ,  or a 
f i l e  of d a t a  r e c o r d s  p rocessed  by an a p p l i c a t i o n  program. 
I .  S p e c i f i c a t i o n  N o .  CGOON8-2036701 
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2 .  S t a n d a r d s  f o r  Data Sets 
0 A d a t a  se t  s b a l l  r e f l e c t  u n i t y  of f u n c t i o n  
i n  l o g i c a l  c o n t e n t  and o r g a n i z a t i o n .  
0 A d a t a  set  s h a l l  occupy s e q u e n t i a l l y  con- 
t i n g u o u s  s e c t i o n s  of  s t o r a g e  excep t  a s  l i m i t e d  by a p a r t i c u l a r  
i n p u t / o u t p u t  dev ice .  
3 . 3 . 2 . 1 . 3  Regions 
A r e g i o n  i s  d e f i n e d  a s  an a g g r e g a t e  of r o u t i n e s  
( a  program r e g i o n )  o r  an  aggrega te  of data  sets ( a  d a t a  
r e g i o n ) .  A program r e g i o n  is not  i t s e l f  an e x e c u t a b l e  
r o u t i n e ,  b u t  a col lect ion o f  r o u t i n e s  which must be cate- 
g o r i z e d  a s  s e r v i n g  t h e  same broad f u n c t i o n a l  purpose .  
example,  one r e g i o n  may c o n s i s t  o f  a l l  error message rou- 
t i n e s ;  a n o t h e r  r e g i o n  may c o n t a i n  o n l y  p r i n t i n g  r o u t i n e s .  
A data  r e g i o n  may c o n s i s t  of oniy one d a t a  s e t ,  o r  may c v n t d i n  
s e v e r a l  r e l a t e d  t a b l e s  or a g e n e r a t i o n  d a t a  group. 
t i o n  d a t a  group i s  a co l lec t ion  of s u c c e s s i v e ,  h i s t o r i c a l l y  
related d a t a  sets. 
For 
A genera-  
I n  g e n e r a l ,  a program reg ion  s h o u l d  cor respond approximate ly  
w i t h  a c e r t a i n  h i e r a r c h y  l e v e l  i n  the program s t r u c t u r e .  
A g e n e r a t i o n  d a t a  group should  be p r e s e n t  i n  main  s t o r a g e  
o n l y  d u r i n g  such o p e r a t i o n s  as e d i t  and upda te  of t h e  d a t a  
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3 . 3 . 2 . 2  Subprogram C o n s t r u c t i o n  
The Support  System sha l l  p rov ide  p r o v i s i o n s  t o  com- 
b i n e  subprograms of  a l l  OCDMS C P C E I s  a t  f o u r  d i s t i n c t  t i m e s  
d u r i n g  t h e  c y c l e  from program s t a t emen t  t o  complete  j o b  
e x e c u t i o n .  
3 . 3 . 2 . 2 . 1  Compilation/Assembly T i m e  
S u b r o u t i n e s  and s e p a r a t e l y  w r i t t e n  s o u r c e  decks 
may be combined as t h e  i n p u t  t o  a s i n g l e  c o m p i l a t i o n  o r  
assembly.  
3 . 3 . 2 . 2 . 2  Program Produc t ion  T i m e  
S e p a r a t e l y  compiled o b j e c t  modules and l o a d  modules 
can be i n c l u d e d  as i n p u t  t o  a s i n g l e  program p r o d u c t i o n  run  
t o  produce a s i n g l e  composi te  load module f o r  e x e c u t i o n .  I f  
o v e r l a y  t e c h n i q u e s  are used ,  t he  e n t i r e  l o a d  module need not 
be c o n t a i n e d  i n  a v a i l a b l e  main storage. 
3 . 3 . 2 . 2 . 3  Task Performance Time 
a )  A l o a d  module may be i n t e r c o n n e c t e d  w i t h  o t h e r  
named modules d u r i n g  t h e  t i m e  t h e  t ask  i s  performed.  A j o b  
c o n t r o l  s t a t e m e n t  (EXECUTE) may d e s i g n a t e  a j o b  s t e p  by 
i d e n t i f y i n g  o t h e r  named modules  t o  be fe tched  and execu ted .  
I n  g e n e r a l ,  t h e  f i rs t  l o a d  module used i n  t h e  performance 
of any t a s k  may i n t e r c o n n e c t  with o t h e r  l o a d  module named 
d u r i n g  t h e  t i m e  t h e  t a s k  i s  performed. 
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b) Modules s h a l l  be placed wherever  storage i s  
a v a i l a b l e ,  relocated ( i . e . ,  i n i t i a l i z e d  t o  e x e c u t e  from 
a chosen  l o c a t i o n )  , and i n t e r c o n n e c t e d  dynamica l ly .  Over l ay  
o f  e n t i r e  load modules s h a l l  a t  t i m e s  be s h a r e d  between 
d i f f e r e n t  t a s k s  i n  a m u l t i - t a s k  o p e r a t i n g  envi ronment .  
3.3.2.2.4 Program S p e c i f i e d  Time 
The same sequence  of i n s t r u c t i o n s  s h a l l  (as  appro-  
p r i a t e  t o  i t s  s p e c i f i c  s t a t u s  of t h r e e  d i f f e r e n t  p o s s i b l e  forms; 
i . e . ,  s o u r c e ,  object ,  or l o a d  module) be c a p a b l e  of b e i n g  used  
as a subprogram i n  a l a r g e r  sequence o f  i n s t r u c t i o n s .  T h i s  
u sage  s h a l l  be p o s s i b l e  w i t h  l i t t l e  or no  change a t  any p a r t i -  
c u l a r  specified t i m e .  
3.3.2.3 D a t a  Communication 
T h e  OCDMS Suppor t  System s h a l l  be governed  by t h e  
f o l l o w i n g  c o n v e n t i o n s  f o r  data zor~unicatlon betwee= ssb- 
programs.  
3.3.2.3.1 I m p l i c i t  Communication 
a )  More t h a n  one subprogram can  know t h e  l o c a t i o n  of 
data  and  have access t o  it because t h e y  w e r e  compi led ,  
assembled, or  serviced by program p r o d u c t i o n  r o u t i n e s  together .  
b) Usage of i m p l i c i t  communication s h a l l  be p o s s i b l e  
when subprogram l i n k a g e  i s  e i t h e r  branch  and l i n k  i n s t r u c t i o n s  
o r  CALL-type m a c r o - i n s t r u c t i o n s .  
m o d i f i c a t i o n  and  as a r e s u l t  have changed working o r  da t a  
Subprograms t h a t  r e q u i r e  
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storage w i l l  no rma l ly  b e  r e q u i r e d  t o  be r e w r i t t e n  w i t h  
e x p l i c i t  communication. 
3 . 3 . 2 . 3 . 2  E x p l i c i t  Communication 
a)  Data communication between programs s h a l l  be  
p o s s i b l e  a t  t h e  t i m e  of l i n k a g e .  E i t h e r  t h e  da t a  o r  i t s  
l o c a t i o n  may be p a s s e d  between t h e  programs. 
by p a s s i n g  t h e  da t a  i t se l f  is c a l l e d  communication by v a l u e ;  
communication by s p e c i f y i n g  t h e  l o c a t i o n  of  t h e  d a t a  i s  
Communication 
c a l l e d  communication by name. 
b) Data communicated e x p l i c i t l y  are cal led p a r a m e t e r s .  
Parameters are f u r t h e r  c lass i f ied  a c c o r d i n g  t o  t h e i r  u s e ,  as 
f o l l o w s :  
o C o n t r o l  Program Paramete r s ,  which are p a s s e d  
between t h e  a p p l i c a t i o n  programs and t h e  c o n t r o l  program 
when sys t em m a c r o - i n s t r u c t i o n s  a r e  e x e c ~ t e d .  These par;r;.,eters 
are t r a n s f e r r e d  i n  e i t h e r  parameter  registers o r  pa rame te r  
l i s ts .  
o A p p l i c a t i o n  Program P a r a m e t e r s ,  wh ich  are 
t r a n s f e r r e d  between subprograms of t h e  e x p e r i m e n t  p rocedure  
programs when l i n k a g e s  are de f ined .  These  p a r a m e t e r s  a r e  
t r a n s f e r r e d  o n l y  by p a r a m e t e r  l ists. 
3.3.2.4 Program C o n t r o l  
Program c o n t r o l  s h a l l  change i n  an  upward o r  downward 
Sense  w i t h i n  t h e  h i e r a r c h y  of t h e  CPCEI depending  on each 
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program l i n k a g e .  An e x c e p t i o n  t o  t h e  up/down change i s  
p o s s i b l e  i n  t h e  case of c e r t a i n  sys t em m a c r o - i n s t r u c t i o n s  i n  
which the g i v e n  c o n t r o l  level i s  k e p t  c o n s t a n t  ( i . e . ,  a 
t r a n s f e r  t o  a n o t h e r  module a t  t h e  same l e v e l ) .  The a l l o w a b l e  
l i n k a g e  t y p e s  are s p e c i f i e d  by  t h e  f o l l o w i n g  p a r a g r a p h s .  
3 . 3 . 2 . 4 . 1  D i r e c t  Linkage 
D i r e c t  l i n k a g e  i s  e s t a b l i s h e d  by a b rznch  and 
l i n k  i n s t r u c t i o n  o r  a sys tem m a c r o - i n s t r u c t i o n  of t h e  CALL- 
t y p e .  T h i s  t y p e  o f  l i n k a g e  is  used t o  l i n k  t w o  subprograms 
o r  a n  a p p l i c a t i o n  program t o  a s u p e r v i s o r y  or c o n t r o l  r o u t i n e .  
(Most sys t em m a c r o - i n s t r u c t i o n s  f o r  t h e  d a t a  management func-  
t i o n  would u s e  t h i s  t y p e ) .  
3 . 3 . 2 . 4 . 2  Suppor t  Program-Assis ted Linkage 
Suppor t  sys t em m a c r o - i n s t r u c t i o n s  of t h e  t y p e  used  
f o r  dynamic program management o r  t a s k  c r e a t i o n  and manage- 
ment s h a l l  be used  t o  l i n k  t w o  subprograms. 
3 . 3 . 2 . 4 . 3  S u p e r v i s o r  Linkage 
C o n t r o l  program r o u t i n e s  t h a t  are e x e c u t e d  i n  a 
s u p e r v i s o r y  s t a t e  s h a l l  b e  p rov ided  fo r  by a non-ambiguous 
l i n k a g e  i n s t r u c t i o n .  
3.3.2.4.4 E x i t  Linkage 
0 Synchronous e x i t s  ( o c c u r r i n g  c o n c u r r e n t l y  and 
w i t h  a r e g u l a r  o r  p r e d i c t a b l e  t i m e  r e l a t i o n s h i p )  s h a l l  be  
p r o v i d e d  i n  r e s p o n s e  t o  sys t em m a c r o - i n s t r u c t i o n s  t o  e n t e r  
a p p l i c a t i o n  r o u t i n e s  f r o m  a system service program. 
I .  Specification No. CGOON8-2036701 
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0 Asynchronous e x i t  (unexpec ted  o r  u n p r e d i c t a b l e  
w i t h  r e s p e c t  t o  i n s t r u c t i o n  sequence)  s h a l l  b e  a l lowed  by 
u s e  of a l o a d  program s t a t u s  work f o r  e x i t  l i n k a g e  and e n t r y  
t o  an  a p p l i c a t i o n  program. 
3.3.2.5 Program Element N a m e s  and L a b e l s  
a )  Formats  
The s t a n d a r d  format f o r  data  set  and subprogram 
e l e m e n t  names s h a l l  b e  one t o  e i g h t  c h a r a c t e r s ,  s t a r t i n g  w i t h  
an  a l p h a b e t i c  c h a r a c t e r ,  w i thou t  embedded b l a n k s .  The s p e c i a l  
c h a r a c t e r  p e r i o d  ( . )  w i l l  s e p a r a t e  s imple  names f r o m  e a c h  
o t h e r .  I n c l u d i n g  a l l  s imple  names and p e r i o d s  of t h e  l e n g t h  
of a name s h a l l  n o t  exceed 4 4  characters.  Thus,  a maximum of 
2 2  q u a l i f i c a t i o n  levels  will be p o s s i b e l  f o r  da t a  set  names. 
b) L a b e l i n g  Convent ion 
(1) The OCDMS Software Systen sh ia l l  a d h e r e  t~ the  
f o l l o w i n g  c o n v e n t i o n s  i n  o r d e r  t o  a s s u r e  u n i f o r m i t y  and non- 
i n t e r f e r e n c e  of labels (symbolic  a d d r e s s e s )  . A s t a n d a r d i z e d  
l a b e l  s e l e c t i o n  p rocedure  s h a l l  be adop ted .  
i d e n t i f y  r o u t i n e s  as w e l l  as areas of cod ing  w i t h i n  a r o u t i n e .  
L a b e l s  may) 
They s h a l l  a l so  be used  t o  c r o s s - r e f e r e n c e  a f low chart  w i t h  
a s y m b o l i c  l i s t i n g .  
( 2 )  The f o l l o w i n g  conven t ions  f o r  labels s h a l l  be 
a d h e r e d  t o :  
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0 A l a b e l  w i l l  cons is t  of t w o  - e i g h t  c h a r a c t e r s  
i n  t h e  o r d e r  l i s t e d  below: 
L .AL.DDD 
LL. L. DDD 
LL.AL.DD 
where 
L = a l p h a b e t i c  l e t te rs  (A-Z) 
D = d i g i t s  (0-9)  
A = L o r D  
and 
I R o u t i n e  number: 
one t o  t h r e e  d i g i t s  
R o u t i n e  i n t e r n a l  l a b e l :  
one t o  t w o  c h a r a c t e r s ,  t h e  
l a s t  of which i s  a l e t t e r  
1 Region i d e n t i f i c a t i o n :  
one t o  t w o  l e t te rs .  
0 A r o u t i n e  l a b e l  c o n s i s t s  o n l y  of t h e  
f i r s t  and l a s t  c h a r a c t e r  groups:  
R o u t i n e  number 
Region i d e n t i f i c a t i o n  
I '  
r o u t i n e  
w i t h  a 
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The combina t ion  o f  r eg ion  i d e n t i f i c a t i o n  and 
number s h a l l  u n i q u e l y  i d e n t i f y  t h e  r o u t i n e s  c o n t a i n e d  
r e g i o n .  
0 Region i d e n t i f i e r s  s h a l l  be a s s i g n e d  a g e n e r i c  
f u n c t i o n a l  s i g n i f i c a n c e  as 
Ca tegory  
(1st C h a r a c t e r )  
T 
t h e  f o l l o w i n g  t a b l e  i l l u s t r a t e s :  
F u n c t i o n  
Symbol t a b l e s  
C h a r a c t e r  a t t r i b u t e  t a b l e s  
Generators 
Main Programs 
P r i n t i n g  r o u t i n e s  
Source language  i n p u t  p r o c e s s o r  
r o u t i n e s  
T r a n s l a t o r  p a r s i n g  r o u t i n e s  
The s u b r o u t i n e s  which perform t h e  t a s k  of p r o c e s s i n g  
s o u r c e  language  i n p u t  ( S  c a t e g o r y )  s h a l l  t h e n  b e  d e f i n e d  
u n i q u e l y  by t h e  programmer as  fo l lows :  
s3 Isolates  n e x t  word from s o u r c e  s t a t e m e n t  
S15 Packs  a c h a r a c t e r  i n t o  a c h a r a c t e r  
p o s i t i o n  d e f i n e d  by a p o i n t e r  a d d r e s s  
and a b u f f e r  a d d r e s s .  
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The remaining c h a r a c t e r s  of t h e  l a b e l  s h a l l  b e  a s s igned  
any combination of let ters or  d i g i t s  which t h e  programmer 
might choose as long a s  "S3" (or  ''S15") are used c o n s i s t e n t l y  
w i t h i n  t h e  s u b r o u t i n e  as t h e  i d e n t i f y i n g  c h a r a c t e r s  of t h e  
l a b e l .  For example, t h e  symbols used i n  t h e  sub rou t ine  l a b e l i n g  
S15 might be as fo l lows:  
SA15 
SB15 






Labe l ed  
i n s t r u c t i o n s  
3 . 3 . 3  Prouram Modif ica t ion  
- .*olds index r e g i s t e r  1 
- temporary s t o r a g e  
- v a r i a b l e  s t o r a g e  
CPCEI mod i f i ca t ions  shall adhere t o  c o n f i g u r a t i o n  
management account ing p r a c t i c e s  d e l i n e a t e d  by r e f e r e n c e  
2 . 2 . 1 .  The program development phase s h a l l  i n  g e n e r a l ,  be 
conducted i n  accordance w i t h  g u i d e l i n e s  and d i r e c t i v e s  
g iven  b y  r e f e r e n c e  2 .2 .  4. 
3 . 3 . 4 .  CPCEI T e s t i n g  F a c i l i t i e s  
The OCDMS Support  Sys tem CPCEI s h a l l  p rovide  the 
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OCDMS computer program components du r ing  des ign ,  implementa- 
t i o n ,  acceptance ,  and ope ra t ions .  
3.3.4.1 T e s t  S e r v i c e s  
System macro- ins t ruc t ions  i n  con? n c t i o n  J i t h  
Support  System c o n t r o l  r o u t i n e s  s h a l l  provide t e s t  s e r v i c e s  
t h a t  i nc lude  both  a c t i o n  and cont ro l  func t ions :  
0 T e s t  a c t i o n s  s h a l l  inc lude  t h e  dumping ( r eco rd ing  
and d i s p l a y )  of  system t a b l e s ,  regis ters ,  and main s t o r a g e ,  
and t h e  t r a c i n g  of t r a n s f e r s ,  subrout ine  c a l l s ,  and r e f e r e n c e s  
t o  d a t a .  
0 Cont ro l  c a p a b i l i t i e s  s h a l l  i nc lude  t h e  dynamic 
t e s t i n g  of  c o n d i t i o n s  r e s u l t i n g  from program execu t ion .  P e r -  
formance of  tes t  a c t i o n s  can accord ingly  be made dependent 
on c o n d i t i o n s  d e t e c t e d  du r ing  processing.  When an error  con- 
d i t i o n  i s  d e t e c t e d ,  an a t t empt  a t  recovery s h a l l  be made by 
a l t e r a t i o n  of a p p l i c a t i o n  program d a t a  o r  c o n t r o l  flow. Speci-  
f i c  t e s t  a c t i o n s  s h a l l  be organized a s  sub rou t ines  or  executed 
re pe t i t i v e  ly under loop  con t r o  1. 
3.3.4.2 T e s t  Procedures  
a )  Required job  s t e p s  - 
0 assembly 
0 program product ion  
e t e s t i n g  
0 e d i t  of  tes t  d a t a  
I '  
I 
i 
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s h a l l  be performed e i t h e r  a s  s e p a r a t e  jobs  o r  
a s  s t e p s  w i t h i n  a s i n g l e  job .  
b )  The programmer s h a l l  have t h e  c a p a b i l i t y  t o  assemble 
p a r t  of h i s  program independently and t o  c o r r e c t  assembly 
errors b e f o r e  proceeding wi th  t h e  t e s t .  
c )  The programmer s h a l l  be a b l e  t o  r e p e a t  t h e  e d i t i n g  
of o u t p u t  from a s i n g l e  t e s t  and t o  select  on ly  d a t a  of 
immediate i n t e r e s t  on each r e p e t i t i o n .  
3 . 3 . 4 . 3  T e s t  Operat ions 
a )  T e s t  macro- ins t ruc t ions  and a p p l i c a t i o n  programs 
t o  be t e s t e d  s h a l l  be assembled e i t h e r  t o g e t h e r  o r  s e p a r a t e l y .  
The assembler  upon r e q u e s t  s h a l l  produce a symbol t a b l e  i n  
a d d i t i o n  t o  i t s  normal ou tpu t .  This  t a b l e  s h a l l  con ta in  
w i t h  r e s p e c t  t o  a p p l i c a t i o n  programs, t h e  fo l lowing  i t e m s :  
0 symbol names 
e d a t a  a t t r i b u t e s  ( type ,  l eng th  and scale)  
o named i n s t r u c t i o n  a t t r i b u t e s  
b )  The symbol tab. le  s h a l l  be processed  t o g e t h e r  w i th  
t h e  assembly programs, macro- ins t ruc t ions ,  and c o n t r o l  d i c t i o n -  
ar ies .  I t  s h a l l  be used during pos t -process ing  t o  e d i t  t e s t  
d a t a  i n t o  a format t h a t  inc ludes  t h e  symbolic names and d a t a  
a t t r i b u t e s  of t h e  source  program. 
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3.3.5 C P C E I  Expandabi l i ty  
The requirements  s p e c i f i e d  i n  sect ions 3.3.1 and 3.3.2 
c o n s t i t u t e  a modular des ign  concept r e l a t i v e  t o  t h i s  C P C E I .  
Expandabi l i ty  t o  t h e  CPCEI s h a l l  be  provided by means of  CPC 
modular c o n s t r u c t i o n  techniques .  Addi t ions  t o  t h e  CPCEI  
s h a l l  conform t o  t h e  requirements of paragraph 3.3.3 w i t h  
p a r t i c u l a r  emphasis given t o  ensure  t h a t  s p e c i f i e d  f i l e  
p r o t e c t i o n ,  program p r o t e c t i o n ,  and program c o n t r o l  conven- 
t i o n s  are n o t  d i s regarded .  
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4 . 0  QUALITY ASSUBANCE PROVISIONS 
Requirements f o r  formal v e r i f i c a t i o n  of t h e  performance 
of  t h e  CPCEI  i n  accordance wi th  t h e  requirements  f o r  S e c t i o n  
3 of t h i s  s p e c i f i c a t i o n  a r e  s p e c i f i e d  i n  o r d e r  t o :  
determine i f  t h e  components of t h e  CPCEI a r e  
implemented c o r r e c t l y ;  
determine i f  t h e  CPCEI s a t i s f i e s  t h e  r e q u i r e -  
ments of  i t s  P a r t  I S p e c i f i c a t i o n ;  
o b t a i n  t es t  r e s u l t s  t h a t  a r e  used t o  determine 
i f  scheduled mi les tones  have been achieved: 
formal ly  q u a l i f y  t h e  completed computer programs 
f o r  operations use.  
The methods of v e r i f i c a t i o n  t h a t  a r e  s p e c i f i e d  h e r e i n  i n c l u d e  
i n s p e c t i o n  of  t h e  C P C E I ,  review of  a n a l y t i c a l  d a t a ,  demonstra- 
t i o n  tes ts ,  and review of t e s t  da t a .  
4 . 1  Implementation T e s t  Requirements 
Implementation tes ts  inc lude  a l l  tests of t h e  C P C E I  o t h e r  
t han  t h o s e  accomplished du r ing  i n t e g r a t i o n  tes ts  (see para-  
graph 4 . 2 ) .  S e v e r a l  s t a g e s  of tests s h a l l  be r e q u i r e d  t o  
v a l i d a t e  t h e  des ign  of t h e  CPCEI  and t o  v e r i f y  t h a t  t h e  imple- 
menta t ion  of t h e  des ign  is  correct. These s h a l l  i n c l u d e ,  bu t  
n o t  be l i m i t e d  t o ,  t h e  fol lowing c a t e g o r i e s :  
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a)  Pre-Implementation Design T e s t s  - which are tes ts  run 
on t r i a l  des igns  p r i o r  t o  e s t a b l i s h i n g  an i n i t i a l  des ign  
approach. These tests i n d i c a t e  real-time performance charac-  
t e r i s t ics ,  computat ional  accu rac i e s ,  s t o r a g e  l i m i t a t i o n s ,  e t c .  
T e s t s  of t h i s  type  s h a l l ,  when appropr i a t e ,  be cont inued  
throughout  t h e  design process .  
b )  Subprogram Checkout - which a r e  v i s u a l  i n s p e c t i o n s  
and hand manipula t ions  wi th  s e l e c t e d  d a t a  of coded CPCEI 
subprograms; fol lowed by assembling t h e  subprogram on t h e  
computer. Each assembled subprogram s h a l l  be t e s t e d  by use 
of  c o n t r o l l e d  d a t a  i n p u t s .  The g o a l  i s  t o  i d e n t i f y  and 
reduce indigenous and exogenous f a i l u r e  mechanisms p r i o r  t o  
combining t h e  subprograms i n t o  main programs o r  o t h e r  func- 
t i o n a l  program aggrega tes .  
c)  Main Program Checkout - vh ich  arc t e s t s  p e r f n m e d  on  
f u n c t i o n a l l y  r e l a t e d  subprograms. These s h a l l  be  executed 
i n i t i a l l y  wi th  no i n p u t  t o  v e r i f y  t h e  a b i l i t y  t o  cyc le .  
t r o l l e d  i n p u t s  s h a l l  t hen  be introduced t o  e s t a b l i s h  correct 
performance. Purpose of  t h e  t e s t i n g  is  t o  e l i m i n a t e  l o g i c  
and coding e r r o r s  from t h e  i n t e r f a c e s  between subprograms. 
T e s t i n g  l e v e l s  s h a l l  be accomplished a t  t h i s  s t a g e  t o  t h e  
cor responding  levels of subprograms w i t h i n  t h e  CPCEI.  
Con- 
I '  
. 
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d )  CPCEI Simulated Environment T e s t s  - 
1. The C P C E I  s h a l l  be t e s t e d  i n  a s imula ted  environ-  
ment p r i o r  t o  i t s  i n t e g r a t i o n  i n t o  t h e  t o t a l  computer-based 
system. Such tes ts  are cont ingent  upon t h e  a v a i l a b i l i t y  of 
a system environment s i m u l a t o r  and a s s o c i a t e d  t e s t  suppor t  
too ls .  The re fo re ,  t h e s e  tests may be d e f e r r e d  u n t i l  o v e r a l l  
OCDMS q u a l i f i c a t i o n  t e s t i n g .  
2 .  Simulated environment t e s t i n g  o b j e c t i v e s  are:  
e t o  o b t a i n  a more c o n t r o l l e d  t e s t  of t h e  C P C E I  
t han  cou ld  be accomplished i n  t h e  t o t a l  OCDMS; 
0 t o  determine t h e  s a f e t y  of  t h e  CPCEI i n  t h e  
OCDMS wi thou t  exposing t h e  system t o  unnecessary hazard ;  
0 t h e  OCDMS may n o t  be a v a i l a b l e  f o r  use f o r  
p re l imina ry  q u a l i f i c a t i o n  of t h e  CPCEI p r i o r  t o  t r a n s f e r r i n g  
it f r o m  a development f a c i l i t y  t o  a us ing  facility; 
0 t o  provide pre l iminary  t r a i n i n g  i n  t h e  use 
of t h e  CPCEI and t o  e v a l u a t e  proposed o p e r a t i n g  procedures  
f o r  t h e  CPCEI .  
4 . 1 . 1  Design and Development Tes t ing  
Computer program components and program tests s h a l l  
be conducted i n  t h e  a c q u i s i t i o n  phase p r i o r  t o  t h e  p re l imina ry  
q u a l i f i c a t i o n  tests. These s h a l l  b e  v a l i d a t i o n  and v e r i f i c a -  
t i o n  tests t h a t  prove t h e  des ign  and demonstrate s p e c i f i e d  
performance requirements  f o r  each of t h e  major f u n c t i o n s .  
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Language T r a n s l a t i o n  
0 t r a n s l a t i n g  OCDMS use r -o r i en ted  l a n g u a g e ( s ) ;  
0 assembly processing;  
e d a t a  fo rma t t ing ;  
0 d a t a  convers ions ;  
Data Management 
0 d a t a  set  o rgan iza t ion  
- 
d a t a  access c o n t r o l  methods 
0 blocking  and bu f fe r ing  f a c i l i t i e s  
Job Manacrement 
o schedul ing  c o n t r o l  
0 job f i l e  c o n t r o l  
0 job f i l e  c o n t r o l  
0 account ing processing 
Task  Manaqement 
0 s i n g l e - t a s k  ope ra t ions  
- 
e mul t i - t a sk  ope ra t ions  
0 s t o r a g e  a l l o c a t i o n  
o t a s k  synchronizat ion 
0 excep t ion  cond i t ion  handl ing 
miscel laneous s e r v i c e s  
Prosram Product ion 
0 module l i nkage  
0 l i b r a r y  inpu t  
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0 program over lay  
0 program modif ica t ion  
e d a t a  base ed i t /update  
0 o b j e c t  module conversion 





o i n i t i a l i z e  and set-up 
4.1.2 Pre l iminary  Q u a l i f i c a t i o n  Tests 
P re l imina ry  q u a l i f i c a t i o n  tests s h a l l  v e r i f y  each 
requirement  of S e c t i o n  3, w h i c h  can be t e s t e d  i n  a s imula ted  
environment. I f  a p p r o p r i a t e ,  they are t o  be he ld  a t  t h e  
c o n t r i c t o r ' s  development f a c i l i t y  and w i l l  s e r v e  as t h e  
basis f o r  t r a n s f e r  of t h e  CPCEI t o  t h e  NASA-MSFC F a c i l i t y .  
Q u a l i f i c a t i o n  T e s t  Requirements 
To be determined 
Resources Required f o r  T e s t i n g  
T o  be determined 
T e s t  Schedules  and Locations 
To be determined 
- 
S p e c i a l  T e s t  Requirements 











S p e c i f i c a t i o n  N o .  CGOON8-2036701 
Revision N o .  
Page 1-63 of 7 9  
4 . 2  I n t e g r a t i o n  T e s t  Requirements  
T h i s  s e c t i o n  s p e c i f i e s  t h e  v e r i f i c a t i o n  t e s t  r e q u i r e m e n t s  
a p p l i c a b l e  t o  per formance/des ign  r e q u i r e m e n t s  i d e n t i f i e d  i n  
S e c t i o n  3.0 which c a n n o t  he accomplished u n t i l  t h e  CPCEI i s  
assembled  i n t o  o r  used  w i t h  t h e  OCDMS computer-based sys t em 
envi ronment  and o t h e r  C P C E I s .  
4 . 2 . 1  Gene ra l  
The OCDMS Suppor t  System CPCEI  tes ts  which are  r e q u i r e d  
i n  d i r e c t  s u p p o r t  of sys tem i n t e g r a t i o n  are: 
4 . 2 . 1 . 1  Seuuence of T e s t s  
T o  be de t e rmined  
4 . 2 . 1 . 2  F u n c t i o n s  t o  b e  Tested 
T o  b e  de te rmined  
4 . 2 . 1 . 3  T e s t i n g  Environment 
T o  be de te rmined  
4 . 2 . 1 . 4  SupDort Computer Proarams Reaui red  
T o  be de te rmined  
4 . 2 . 1 . 5  P e r s o n n e l  Requi red  
To b e  de t e rmined  
4 .2 .1 .6  Equipment Requi red  
To be de te rmined  
4 . 2 . 2  Acceptance/Qualification T e s t  
The r e q u i r e m e n t s  imposed a g a i n s t  t h e  CPCEI f o r  fo rma l  
q u a l i f i c a t i o n  of t h e  i n t e g r a t e d  computer  program components (CPCS 1 





4 . 2 . 2 . 1  Sequence of T e s t s  
To  be determined 
4 . 2 . 2 . 2  Funct ions t o  be Tested 
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wi th  OCDMS are i d e n t i f i e d  i n  t h e  fol lowing subparagraphs.  
V e r i f i c a t i o n  of t h e  requirements  s h a l l  be accomplished by 
i n s p e c t i o n  o r  review of a n a l y t i c a l  d a t a ,  o r  by demonst ra t ion ,  
o r  t es t  and review of tes t  d a t a ,  o r  a combination of t h e s e  
as r e q u i r e d  by t h e  procur ing  agency. 
To be determined 
4.2.2.3 Tes t ing  Environment 
T o  be determined 
4 . 2 . 2 . 4  Support  Computer Programs Required 
To be determined 
4.2.2.5 Personnel  Required 
To be determined 
4 . 2 . 2 . 6  EauiDment Reaui red  
T o  be determined 
6 . 0  NOTES 
None 
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1 0 . 0  APPENDIX 
1 0 . 1  BOSE-CHAUDHURI ERROR PROTECTION ENCODING SCHEME 
a)  Apollo Command Program and OCDMS s h a l l  use  t h e  Bose- 
Chaudhuri error p r o t e c t i o n  encoding scheme. 
t h e  l i m i t s  on t h e  p r o b a b i l i t y  of an undetec ted  e r r o r  can be 
s ta ted  independent o f  t ransmiss ion  l i n e  e r r o r  s t a t i s t i c s .  
The mathematical  technique f o r  developing t h i s  code i s  des- 
c r i b e d  below and i s  followed by a programming i n t e r p r e t a t i o n .  
b )  Program c o n s t r a i n t s  - fou r  c o n s t r a i n t s  which must be 
Using t h i s  code, 
determined premission t o  be incorpora ted  i n t o  t h e  command 
program are de f ined  below: 
1) n - T o t a l  number of information b i t s  p l u s  e r r o r  
p r o t e c t i o n  b i t s .  
2 )  k - T o t a l  number of  information b i t s .  
3 )  p - T o t a l  number of e r r o r  p r o t e c t i o n  b i t s  
( p  = n - k) 
4 )  G - An o p e r a t o r  func t ion  (gene ra to r  polynomial)  
c o n s i s t i n g  of a f ixed  format of p + 1 b ina ry  b i t s .  
c)  Mathematical technique - t h e  error b i t s  can be shown 
t o  be a p o r t i o n  of a polynomial t h a t  i s  de r ived  by d i v i d i n g  
a polynomial ,  F(x) , made up of n t e r m s ,  by G(x)  . 
c i e n t s  of t h e  i n f o  b i t s  are used i n  F ( x ) .  
Q(x) and a remainder R ( x )  : 
The coeffi-  
This  w i l l  y i e l d  a 
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Using e x c l u s i v e  OR a d d i t i o n ,  F ( x )  i s  added t o  R(x)  t o  y i e l d :  
F ( x )  - R ( x ) .  
The  c o e f f i c i e n t s  of  t h e  f i r s t  k b i t s  a r e  t h e  in format ion  b i t s .  
The remaining b i t s  are t h e  r equ i r ed  error p r o t e c t i o n  b i t s .  
F ( x )  - R(x)  i s  t h e  d a t a  rece ived  a t  t h e  remote s i t e .  This  
d a t a  should  be e x a c t l y  d i v i s i b l e  by Q ( x ) .  I f  a remainder 
o t h e r  t han  zero i s  ob ta ined  a f t e r  d i v i d i n g  F ( x )  - R(x) by 
Q ( x ) ,  an error has  occurred.  
d )  The g e n e r a l  form of t h e  polonomials d i scussed  above 
w i l l  be as fol lows:  
1 0  
G ( x )  = b xp+b xP-l+ ...+ b x box P P-1 1 
e) Example: I t  is d e s i r e d  t o  t r a n s m i t  t h e  informat ion  
b i t s  10101 p l u s  t h r e e  e r r v r  psotzctior:  b i t s -  Thus: n=8, k=5, 
p=3. Form F ( x )  : 
7 6 5 4 3 2 1 0 F ( x )  = l a x  + O . X  + l . x  +O.X + l . x  + O . X  +O.X + O . X  
3 F ( x )  = x7 + 0 + x5 + 0 + x + 0 + 0 + 0 
The c o n s t a n t  G(x) i s  de f ined  as  1 0 1 1 .  The fo l lowing  poly- 
nomial i s  formed: 
G ! x )  = 1 x3 + 0 x2 + 1 x1 + 1 x 0 
G ( x )  = x3 + o + x + 1 
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Using e x c l u s i v e  OR a d d i t i o n  i n s t e a d  of s u b t r a c t i n g ,  d i v i d e  
F ( x )  by G(x) : 
x 4 + x + l  
x3 + 0 + x + 1 x 7 + 0 + x 5  + o + x 3  + 0 + o  + o  
x7 + 0 + x5 + x 4 
x4 + x3 + 0 + 0 
x4 + 0 + x2 + x 
x3 + x2 + x + 0 
3 x + o  + x + l  
This  y i e l d s  Q(x) = x4 + x + 1 and R(x) = x 2 = 1 
Form t h e  polynomial F(x) -. R(.x) u s ing  e x c l u s i v e  OR a d d i t i o n :  
x7 + 0 + x5 + 0 + x3 + 0 + 0 + 0 
2 x + o + 1  
1 + 0 + 1 + 0 + 1 + 1 + 0 + 1  
There fo re ,  t h e  e r r o r  p r o t e c t i o n  b i t s  a r e  1 0 1  and t h e  e n t i r e  
message i s  10101101 .  The OCDMS Superv isory  Routines w i l l  
r e c e i v e  F ( x )  - R ( x )  and w i l l  d iv ide  i t  by G ( x ) .  This  w i l l  
y i e l d  a remainder ze ro  i f  t h e  information i s  error f r e e .  
f) Constan ts  used i n  t h e  s y s t e m :  
1) 600  B i t  Slock 
n = 6 0 0  
k = 567 
p = 33 
6 0  B i t  
n = 57 
k = 30 
p = 27  
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Message Sub-blocks 
R e t u r n  
, 
Sub.- b locks 
I .  
I 
1 0 . 2  GLOSSARY 
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access method: Any of  t h e  d a t a  management t echn iques  a v a i l -  
a b l e  t o  t h e  u s e r  f o r  t r a n s f e r r i n g  d a t a  between main s t o r a g e  
adn an i n p u t / o u t p u t  device .  
a d d r e s s  cons t an t :  A va lue ,  o r  an e x p r e s s i o n  r e p r e s e n t i n g  
a v a l u e ,  used i n  t h e  c a l c u l a t i o n  o f  s t o r a g e  addres ses .  
a l loca te :  T o  g r a n t  a r e source  t o ,  o r  r e s e r v e  i t  f o r ,  a 
j ob  or  t a s k .  
a p p l i c a t i o n  program: Any of t h e  c lass  o f  r o u t i n e s  t h a t  
perform p r o c e s s i n g  of  experiment  procedures  f o r  checkout ,  
d a t a  management, equipment s e l f  check,  e tc .  
asynchronous:  Without r e g u l a r  t i m e  r e l a t i o n s h i p ;  hence,  
as a p p l i e d  t o  program execu t ion ,  unexpected o r  u n p r e d i c t a b l e  
w i t h  r e s p e c t  t o  i n s t r u c t i o n  sequence. 
a t t a c h  ( t a s k ) :  T o  create a t a s k  c o n t r o l  b lock  and p r e s e n t  
it t o  t h e  s u p e r v i s o r  c o n t r o l  program. 
a t t r i b u t e :  A c h a r a c t e r i s t i c ;  e . g . ,  a t t r i b u t e s  o f  d a t a  
i n c l u d e  r e c o r d  l e n g t h ,  r eco rd  format ,  d a t a  se t  name, a s s o c i a t e d  
d e v i c e  type  and volume i d e n t i f i c a t i o n ,  u s e ,  c r e a t i o n  d a t e ,  
etc.  
- a u x i l i a r y  s t o r a g e :  Data s t o r a g e  o t h e r  than iiiain stzraqe.  
block  ( r e c o r d s )  : 
1. 
s p a c e  o r  i n c r e a s i n g  t h e  e f f i c i e n c y  of access o r  p rocess ing .  
2 .  A p h y s i c a l  r eco rd  so c o n s t i t u t e d ,  o r  a p o r t i o n  o f  a 
te lecommunicat ions message de f ined  t o  be a u n i t  of d a t a  
t r a n s m i s s i o n .  
T o  group r e c o r d s  f o r  t h e  purpose o f  conserv ing  s t o r a g e  
b lock  load ing :  The form of f e t c h  t h a t  b r i n g s  c o n t r o l  
s e c t i o n s  of a l o a d  module i n t o  con t igous  p o s i t i o n s  o f  m a i n  
s t o r a g e .  
b u f f e r  (program input /output ! :  A p o r t i o n  of main s t o r a g e  
i n t o  which d a t a  i s  read ,  o r  from which it i s  w r i t t e n .  
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c h e c k p o i n t  : 
1. A p o i n t  a t  which i n f o r m a t i o n  a b o u t  t h e  s t a t u s  o f  a j o b  
s t e p  can  be r e c o r d e d  so t h a t  t h e  job s t e p  can  be r e s t a r t e d .  
2 .  To r e c o r d  such i n f o r m a t i o n .  
c o n t r o l  b l o c k :  A s t o r a g e  area through which a p a r t i c u l a r  
t y p e  of i n f o r m a t i o n  r e q u i r e d  for  c o n t r o l  of t h e  o p e r a t i n g  
sys tem i s  communicated among i t s  p a r t s .  
c o n t r o l  d i c t i o n a r y :  The e x t e r n a l  symbol d i c t i o n a r y  and 
r e l o c a t i o n  d i c t i o n a r y ,  c o l l e c t i v e l y ,  o f  a n  object o r  l o a d  
module. 
c o n t r o l  program: A col lect ive o r  g e n e r a l  t e r m  f o r  a l l  
r o u t i n e s  i n  t h e  o p e r a t i n g  system t h a t  c o n t r i b u t e  t o  t h e  
management of r e s o u r c e s ,  implement t h e  da ta  o r g a n i z a t i o n  
o r  communications conven t ions  of t h e  o p e r a t i n g  sys tem,  
o r  c o n t a i n  p r i v i l e g e d  o p e r a t i o n s .  
c o n t r o l  s e c t i o n :  The smallest s e p a r a t e l y  r e l o c a t a b l e  u n i t  
o f  a program; 
gramer t o  be an e n t i t y ,  a l l  e l emen t s  o f  which are t o  be 
l o a d e d  i n t o  c o n t i g u o u s  main s t o r a g e  l o c a t i o n s .  
t h a t  p o r t i o n  of t e x t  s p e c i f i e d  by t h e  pro-  
data  c o n t r o l  b l o c k :  A c o n t r o l  b l o c K  t n r w u y i l  ~ L i t k  k k  F n F n r -  
ma t ion  r e q u i r e d  by access r o u t i n e s  t o  s t o r e  and retrieve 
d a t a  i s  communicated t o  them. 
d a t a  d e f i n i t i o n  name (ddname)L A name appea r iny  i r i  t he  dat2 
c o n t r o l  b l o c k  of a program which c o r r e s p o n d s  t o  t h e  name 
f i e l d  of  a d a t a  d e f i n i t i o n  s t a t e m e n t .  
d a t a  d e f i n i t i o n  ( D D )  s t a t e m e n t :  A j o b  c o n t r o l  s t a t e m e n t  t h a t  
d e s c r i b e s  a d a t a  se t  a s s o c i a t e d  w i t h  a p a r t i c u l a r  j o b  s t e p .  
data  management: A g e n e r a l  term t h a t  c o l l e c t i v e l y  d e s c r i b e s  
t h o s e  f u n c t i o n s  of t h e  c o n t r o l  program t h a t  p r o v i d e  access 
t o  d a t a  sets, e n f o r c e  d a t a  s t o r a g e  c o n v e n t i o n s ,  and  r e g u l a t e  
t h e  u s e  o f  i n p u t / o u t p u t  devices. 
data  o r g a n i z a t i o n :  
management c o n v e n t i o n s  fo r  t h e  a r rangement  of a da ta  s e t .  
A term t h a t  r e f e r s  t o  any one o f  t h e  d a t a  
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d a t a  set:  The major u n i t  of da t a  s t o r a g e  and r e t r i e v a l  
i n  t h e  ope ra t ing  system, c o n s i s t i n g  of a c o l l e c t i o n  of 
d a t a  i n  one of s e v e r a l  p re sc r ibed  arrangements and des- 
c r i b e d  by c o n t r o l  in format ion  t h a t  t h e  s y s t e m  has  access  
t o .  
d a t a  set c o n t r o l  block (DSCB) :  A d a t a  se t  l a b e l  f o r  a 
d a t a  set i n  d i r e c t - a c c e s s  s to rage .  
d a t a  set l a b e l  (DSL): A c o l l e c t i o n  of in format ion  t h a t  
d e s c r i b e s  t h e  a t t r i b u t e s  of a d a t a  se t ,  and t h a t  i s  normallv 
s t o r e d  w i t h  t h e  d a t a  se t ;  
c o n t r o l  b locks  and t a p e  d a t a  s e t  l a b e l s .  
a gene ra l  t e r m  f o r  d a t a  se t  
.& 
d e f e r r e d  e n t r y :  An e n t r y  i n t o  a sub rou t ine  t h a t  occurs  a s  
a r e s u l t  of a d e f e r r e d  e x i t  from t h e  program t h a t  passed 
c o n t r o l  t o  it. 
- 
d e f e r r e d  e x i t :  The pass ing  of  c o n t r o l  t o  a sub rou t ine  a t  
a t i m e  determined by an asynchronous e v e n t  r a t h e r  t h a n  a t  
a p r e d i c t a b l e  t i m e .  
d i s p a t c h i n g  p r i o r i t y :  A number ass igned  t o  t a s k s ,  and used 
t o  determine precedence f o r  use of t h e  c e n t r a l  p rocess ing  
u n i t  i n  a m u l t i t a s k  s i t u a t i o n .  
dump (main s t o r a g e )  : 
1. T o  copy t h e  c o n t e n t s  of a l l  o r  p a r t  of main s t o r a g e  onto 
an o u t p u t  dev ice ,  so tha.t  i t  can be examined. 
2 .  The data r e s u l t i n g  from 1. 
3 .  A r o u t i n e  t h a t  w i l l  accomplish 1. 
e n t r y  p o i n t :  Any l o c a t i o n  i n  a program t o  which c o n t r o l  can 
be passed by ano the r  program. 
e v e n t :  An occurrence of s i g n i f i c a n c e  t o  a t a s k ;  t y p i c a l l y ,  
t h e  completion of an asynchronous o p e r a t i o n ,  such a s  inpu t /  
o u t p u t .  
e v e n t  con t ro l  block ( E C B ) :  A c o n t r o l  block used t o  r e p r e s e n t  
t h e  s t a t u s  of an event .  
exchange b u f f e r i n g :  A technique us ing  d a t a  cha in ing  f o r  e l i m i -  
n a t i n g  t h e  need t o  move d a t a  i n  main s t o r a g e ,  i n  which c o n t r o l  
of b u f f e r  segments and u s e r  program work a r e a s  i s  passed 
between d a t a  management and t h e  u s e r  program according t o  t h e  
requi rements  for  work a r e a s ,  i n p u t  b u f f e r s ,  and o u t p u t  b u f f e r s ,  
on t h e  b a s i s  of t h e i r  a v a i l a b i l i t y .  
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of  an  o v e r l a y  e x c l u s i v e  segments:  Segments i n  t h e  same r e g i o n  
program, n e i t h e r  of which i s  i n  t h e  p a t h  of t h e  o t h e r .  They 
c a n n o t  be  i n  main storage s i m u l t a n e o u s l y .  
e x e c u t e  (EXEC) s t a t e m e n t :  A j o b  c o n t r o l  s t a t e m e n t  t h a t  desi- 
g n a t e s  a j o b  s t e p  by i d e n t i f y i n g  t h e  l o a d  module t o  be  f z t c h e d  
and  execu ted .  
e x t e r n a l  r e f e r e n c e :  A r e f e r e n c e  t o  a symbol d e f i n e d  i n  a n o t h e r  
module. 
e x t e r n a l  symbol: A c o n t r o l  s e c t i o n  name, e n t r y  p o i n t  name, 
o r  e x t e r n a l  r e f e r e n c e ;  a symbol c o n t a i n e d  i n  the e x t e r n a l  
symbol d i c t i o n a r y .  
f e t c h  (program) : 
1. T o  o b t a i n  r e q u e s t e d  l o a d  modules and load them i n t o  
main storage,  r e l o c a t i n g  them a s  n e c e s s a r y .  
2 .  A c o n t r o l  r o u t i n e  t h a t  accompl ishes  1. 
g e n e r a t i o n  d a t a  group:  A c o l l e c t i o n  of  s u c c e s s i v e ,  h i s t o r i -  
c a l l y  re la ted data  sets.  
i n i t i a l  program l o a d i n g  (IPL): A s  a p p l i e d  t o  t h e  s u p p o r t  
sys t em,  t h e  i n i t i a l i z a t i o n  p rocedure  which l o a d s  t h e  n u c l e u s  
and b e g i n s  normal  o p e r a t i o n s .  
-~ i n i t i a t o r / t e r m i n a t o r :  -
j o b s  and  job s t e p s  t o  B e  c i s c ~ t c d ,  allocates i n p u t / o u t p u t  
devices f o r  them, p l a c e s  them under  t a s k  c o n t r o l ,  and a t  
c o m p l e t i o n  of t h e  job, s u p p l i e s  c o n t r o l  i n f o r m a t i o n  for 
w r i t i n g  j o b  o u t p u t  on a sys tem o u t p u t  u n i t .  
The j o b  s c h e d u l e r  function t h a t  se lec ts  
i n p u t  job stream: A sequence  of j o b  c o n t r o l  s t a t e m e n t s  
e n t e r i n g  t h e  sys tem,  which may a l s o  i n c l u d e  i n p u t  d a t a .  
i n p u t  work queue:  A queue of summary i n f o r m a t i o n  o f  j o b  
c o n t r o l  s t a t e m e n t s  m a i n t a i n e d  by t h e  j o b  s c h e d u l e r ,  from 
which it selects t h e  jobs and j o b  s t e p s  t o  be p r o c e s s e d .  
i n s t a l l a t i o n :  A g e n e r a l  term f o r  a p a r t i c u l a r  computing 
s y s t e m ,  i n  t h e  c o n t e x t  of t h e  o v e r a l l  f u n c t i o n  it s e r v e s  
and  t h e  i n d i v i d u a l s  who manage i t ,  o p e r a t e  it, a p p l y  it t o  
p rob lems ,  service it, and u s e  t h e  r e s u l t s  it p roduces .  
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- job: An e x t e r n a l l y  s p e c i f i e d  u n i t  of work f o r  t h e  computing 
system from t h e  s t andpo in t  of i n s t a l l a t i o n  account ing and 
o p e r a t i n g  system c o n t r o l .  A j o b  c o n s i s t s  of one o r  more 
job  s t e p s .  
job  c o n t r o l  s ta tement :  Any one of t h e  c o n t r o l  s t a t emen t s  
i n  t h e  i n p u t  job  stream t h a t  i d e n t i f i e s  a job  o r  d e f i n e s  
i t s  requirements .  
j o b  management: A g e n e r a l  t e r m  t h a t  c o l l e c t i v e l y  d e s c r i b e s  
the  f u n c t i o n s  of t h e  job  schedu le r  and mas ter  s chedu le r .  
job  scheduler :  The c o n t r o l  program func t ion  t h a t  c o n t r o l s  
i n p u t  j o b  streams and system ou tpu t ,  o b t a i n s  inpu t /ou tpu t  
resources f o r  j obs  and joh s t e p s ,  a t t a c h e s  t a s k s  corres- 
ponding t o  job  s t e p s , a n d  otherwise r e g u l a t e s  t h e  use  of 
t h e  computing system by jobs .  
j ob  (JOB) s t a t emen t :  The c o n t r o l  s ta tement  i n  t h e  i n p u t  job 
strearr. t h a t  i d e n t i f i e s  t h e  beginning of a series of j ob  
c o n t r o l  s t a t emen t s  f o r  s i n g l e  job. 
job  s t e p :  A u n i t  of  work f o r  t h e  computing system from t h e  
s t a n d p o i n t  of t h e  u s e r ,  p resented  t o  t h e  c o n t r o l  program by 
job  c o n t r o l  s t a t e m e n t s  as a reques t  f o r  execut ion  of an  
e x p l i c i t l y  i d e n t i f i e d  program and a d e s c r i p t i o n  of  r e sources  
r e q u i r e d  by it. A job  s t e p  c o n s i s t s  of t h e  e x t e r n a l  s p e c i f i -  
c a t i o n s  f o r  work t h a t  i s  t o  be d m e  a s  a t a s k  o r  set  of t a sks  
H e ~ c e ,  lo used t o  denote  t h e  s e t  of  a l l  t a s k s  which have 
t h e i r  o r i g i n  i n  a j o b  s t e p  s p e c i f i c a t i o n .  
language t r a n s l a t o r :  A gene ra l  t e r m  f o r  any assembler, com- 
p i l e r ,  o r  o t h e r  r o u t i n e  t h a t  accepts  s t a t e m e n t s  i n  one 
language and produces equ iva len t  s t a t e m e n t s  i n  ano the r  
language. 
l i b r a r y :  I n  g e n e r a l ,  a c o l l e c t i o n  of o b j e c t s ,  ( e . g . ,  d a t a  
sets, volumes, c a r d  decks)  a s soc ia t ed  wi th  a p a r t i c u l a r  u s e ,  
and t h e  l o c a t i o n  of  which i s  i d e n t i f i e d  i n  a d i r e c t o r y  of 
s o m e  type .  I n  t h i s  c o n t e x t ,  see job  l i b r a r y ,  l i n k  l i b r a r y ,  
system l i b r a r y .  
l i n k a g e :  The means by which communication i s  e f f e c t e d  
between two r o u t i n e s  o r  modules. 
load:  T o  f e t c h ,  i . e . ,  t o  read a load module i n t o  main s t o r a g e  
p r e p a r a t o r y  t o  execu t ing  it. 
-
I -  
i 
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load module: 
i n  a f o r m a t  s u i t a b l e  f o r  l o a d i n g  i n t o  main s t o r a g e  f o r  
e x e c u t i o n .  
The o u t p u t  of  t h e  program p r o d u c t i o n  programs 
locate  mode: A t r a n s m i t t a l  mode i n  which data  i s  p o i n t e d  t o  
r a t h e r  t h a n  moved. 
l o g i c a l  record: A r e c o r d  from the s t a n d p o i n t  of  i t s  c o n t e n t ,  
f u n c t i o n ,  and u s e  r a t h e r  t h a n  i t s  p h y s i c a l  a t t r i b u t e s ;  i . e . ,  
one t h a t  i s  d e f i n e d  i n  terms o f  t h e  i n f o r m a t i o n  it c o n t a i n s .  
m a c r o - i n s t r u c t i o n :  
d e s c r i b e  a m a c r o - i n s t r u c t i o n  s t a t e m e n t ,  t h e  c o r r e s p o n d i n g  
m a c r o - i n s t r u c t i o n  d e f i n i t i o n ,  t h d  r e s u l t i n g  assembler langu-  
age  s t a t e m e n t s ,  and t h e  machine l anguage  i n s t r u c t i o n s  and 
o t h e r  d a t a  produced from t h e  assembler  language  s t a t e m e n t s ;  
l o o s e l y ,  any one o f  t h e s e  r e p r e s e n t a t i o n s  of a machine 
l anguage  i n s t r u c t i o n  sequence .  
A g e n e r a l  t e r m  used  t o  c o l l e c t i v e l y  
main s t o r a g e :  All a d d r e s s a b l e  s t o r a g e  from which i n s t r u c t i o n s  
can  be e x e c u t e d  o r  from which d a t a  can  b e  loaded  d i r e c t l y  i n t o  
r e g i s t e r s .  
master s c h e d u l e r :  The c o n t r o l  program f u n c t i o n  t h a t  r e sponds  
t o  o p e r a t o r  commands, i n i t i a t e s  a c t i o n s  r e q u e s t e d  t h e r e b y ,  
and  r e t u r n s  r e q u e s t e d  o r  r e q u i r e d  i n f o r m a t i o n ;  t h u s ,  t h e  
o v e r r i d i n g  medium f o r  c o n t r o l l i n g  t h e  u s e  of t h e  computing 
sys t e m .  
- 
module (programming) : The i i i pu t  +n nr o u t p u t  f rom, a s i n g l e  
e x e c u t i o n  o f  a n  assembler, compi l e r ,  o r  l i n k a g e  e d i t o r ;  a 
s o u r c e ,  o b j e c t ,  o r  l o a d  module: hence ,  a program u n i t  t h a t  
i s  d i s c r e e t  and i d e n t i f i a b l e  w i t h  r e s p e c t  t o  c o m p i l i n g ,  com- 
b i n i n g  w i t h  o t h e r  u n i t s ,  and load ing .  
move mode: A t r a n s m i t t a l  mode i n  which d a t a  i s  moved between 
t h e  b u f f e r  and t h e  u s e r ' s  work  area. 
m u l t i j o b  o p e r a t i o n :  A term t h a t  d e s c r i b e s  c o n c u r r e n t  execu-  
t i o n  of job s t e p s  from two or more j o b s .  
mult iprogramming:  A g e n e r a l  t e r m  t h a t  e x p r e s s e s  u s e  of t h e  
computing sys t em t o  f u l f i l l  t w o  o r  more d i f f e r e n t  r e q u i r e -  
men t s  c o n c u r r e n t l y .  
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m u l t i t a s k  ope ra t ion :  Multiprogramming; c a l l e d  m u l t i t q s k  
o p e r a t i o n  t o  expres s  p a r a l l e l  p rocess ing  n o t  on ly  o f  many 
programs, b u t  a l so  of  a s i n g l e  r e e n t e r a b l e  program used by 
many t a s k s .  . 
name: A set of one o r  more c h a r a c t e r s  t h a t  i d e n t i f i e s  a 
s t a t emen t ,  d a t a  se t ,  module, e t c . ,  and t h a t  i s  u s u a l l y  
a s s o c i a t e d  wi th  t h e  loca t ion  of t h a t  which it i d e n t i f i e s .  
nuc leus :  That p o r t i o n  o f  t h e  c o n t r o l  program t h a t  must 
always be p r e s e n t  i n  main s to rage .  Also, t h e  main s t o r a g e  
area used by t h e  nucleus and o t h e r  t r a n s i e n t  c o n t r o l  program 
r o u t i n e s .  
o b j e c t  module: The ou tpu t  of  a s i n g l e  execut ion  of an 
assembler  o r  compiler ,  which c o n s t i t u t e s  i n p u t  t o  program 
product ion .  An o b j e c t  module c o n s i s t s  of one or  more con- 
t r o l  s e c t i o n s  i n  r e l o c a t a b l e ,  though no t  execu tab le ,  form 
and an a s s o c i a t e d  c o n t r o l  d i c t i o n a r y .  
o p e r a t o r  command: A s ta tement  t o  t h e  c o n t r o l  program, i s s u e d  
v i a  a console  dev ice ,  which causes t h e  c o n t r o l  program t o  
provide  reques ted  informat ion ,  a l t e r  normal o p e r a t i o n s ,  
i n i t i a t e  new o p e r a t i o n s ,  or t e rmina te  e x i s t i n g  o p e r a t i o n s .  
o u t p u t  work queue: 
system ou tpu t  d a t a  sets, which s p e c i f i e s  t o  an ou tpu t  w r i t e r  
t h e  l o c a t i o n  and d i s p o s i t i o n  of system ou tpu t .  
o u t p u t  w r i t e r :  A job scheduler  func t ion  t h a t  t r a n s c r i b e s  
s p e c i f i e d  ou tpu t  d a t a  sets onto a system ou tpu t  u n i t ,  iiide- 
pendent ly  of t h e  program t h a  produced such d a t a  sets. 
A queue of c o n t r o l  in format ion  d e s c r i b i n g  
o v e r l a y :  T o  p l a c e  a load  module o r  a segment of a load 
module i n t o  main s t o r a g e  l o c a t i o n s  occupied by ano the r  l oad  
module o r  segment. 
o v e r l a y  ( l o a d )  module: A load module t h a t  h a s  been d iv ided  
i n t o  o v e r l a y  segments, and has been provided by program pro- 
d u c t i o n  wi th  informat ion  t h a t  enab le s  over lay  s u p e r v i s o r  t o  
implement t h e  d e s i r e d  loading of segments when reques ted .  
o v e r l a y  s u p e r v i s o r :  A c o n t r o l  r o u t i n e  t h a t  i n i t i a t e s  and 
c o n t r o l s  f e t c h i c g  of ove r l ay  segments on t h e  b a s i s  of i n f o r -  
mation recorded i n  t h e  over lay  module by program product ion .  
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pa th :  A series of segments which, as r ep resen ted  i n  an 
ove r l ay  t ree ,  form t h e  s h o r t e s t  d i s t a n c e  i n  a reg ion  between 
a g iven  segment and t h e  root segment. 
p h y s i c a l  record :  A record from t h e  s t a n d p o i n t  of t h e  manner 
o r  form i n  which it i s  s t o r e d ,  r e t r i e v e d ,  and moved; i . e . ,  
one t h a t  i s  de f ined  i n  terms of  p h y s i c a l  q u a l i t i e s .  
pos t :  T o  n o t e  t h e  occurrence of an event .  
p r i o r i t y  schedul ing  system: A form of job schedu le r  wh ich  
u ses  i n p u t  and o u t p u t  work queues t o  improve system performance. 
q u a l i f i e d  name: 
names s e p a r a t e d  by per iods .  
A d a t a  se t  name t h a t  i s  composed of m u l t i p l e  
q u a l i f i e r :  A l l  component names i n  a q u a l i f i e d  name o the r  
than t h e  r igh tmost  (which i s  c a l l e d  t h e  s imple name). 
r e a d e r / i n t e r p r e t e r :  A job scheduler  func t ion  t h a t  s e r v i c e s  
an i n p u t  job st ream. 
ready cond i t ion :  The cond i t ion  of a t a s k  t h a t  it is  i n  
c o n t e n t i o n  f o r  t h e  c e n t r a l  p rocess ing  u n i t ,  a l l  o t h e r  r e q u i r e -  
ments f o r  i t s  a c t i v a t i o n  having been s a t i s f i e d .  
r eco rd :  A g e n e r a l  term f o r  any u n i t  of d a t a  t h a t  i s  d i s t i n c t  
fron a l l  o t h e r s  when considered i n  a p a r t i c u l a r  con tex t .  
r e e n t e r a b l e :  ‘yhe a t t r i b u t e  of 2 load m c ? r l l - ~ l ~  t h a t  a l lows  t h e  
same copy of t h e  load module t o  be use concur ren t ly  by t w o  
o r  more t a s k s .  
r eg ion :  A cont iguous area o f  main s t o r a g e  w i t h i n  which 
segments can be loaded independently of pa ths  i n  o t h e r  
r e g i o n s .  Only one pa th  w i t h i n  a r eg ion  can be i n  main 
storage a t  one t i m e .  
- r e l o c a t i o n :  The mod i f i ca t ion  of address  c o n s t a n t s  r e q u i r e d  
t o  compensate f o r  a change or o r i g i n  of a module o r  c o n t r o l  
s e c t i o n .  
r e l o c a t i o n  d i c t i o n a r y :  That p a r t  of an o b j e c t  or load  module 
which i d e n t i f i e s  a l l  r e l o c a t a b l e  address c o n s t a n t s  i n  t h e  
module. 
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r e s o u r c e :  Any f a c i l i t y  o f  t h e  computing sys tem o r  o p e r a t i n g  
sys t em r e q u i r e d  by a job o r  t a s k  and  i n c l u d i n g  main s t o r a g e ,  
i n p u t / o u t p u t  d e v i c e s ,  t h e  c e n t r a l  p r o c e s s i n g  u n i t ,  d a t a  se ts ,  
and c o n t r o l  and p r o c e s s i n g  programs. 
res ta r t :  T o  r e e s t a b l i s h  t h e  s t a t u s  of a j o b  u s i n g  t h e  i n f o r -  
mat ion  r e c o r d e d  a t  a c h e c k p o i n t .  
r e t u r n  code:  A v a l u e  t h a t  is  by sys t em c o n v e n t i o n  p l a c e d  i n  
a d e s i g n a t e d  r e g i s t e r  ( t h e  " r e t u r n  code r e g i s t e r " )  a t  t h e  comple- 
t i o n  of a program. The v a l u e  of t h e  code ,  which i s  es ta-  
b l i s h e d  by use r -conven t ion ,  may be  used  t o  i n f l u e n c e  t h e  
e x e c u t i o n  of s u c c e e d i n g  programs or ,  i n  t h e  case o f  an 
abnormal  end  of t a s k ,  it may s imply  be p r i n t e d  f o r  programmer 
a n a l y s i s .  
- 
r e t u r n  code r e g i s t e r :  A r e g i s t e r  i d e n t i f i e d  by sys tem con- 
v e n t i o n  i n  which a u s e r - s p e c i f i e d  c o n d i t i o n  code i s  p l a c e d ,  
a t  t h e  comple t ion  of a program. 
r e u s a b l e :  T h e  a t t r i b u t e  o f  a r o u t i n e  t h a t  t h e  same copy of 
t h e  r o u t i n e  can  be used  by t w o  o r  more t a s k s .  (See r e e n t e r -  
a b l e ,  s e r i a l l y  r e u s a b l e .  ) 
s c h e d u l e r :  (See master s c h e d u l e r  and j o b  s c h e d u l e r )  
s econda ry  storage: A u x i l i a r y  storage.  
s e r i a l l y  r e u s a b l e :  The a t t r i b u t e  o f  a r o u t i n e  t h a t  when in 
main storage t h e  same copy of the r o d t i n e  can be used  by 
a n o t h e r  t a s k  a f t e r  t h e  c u r r e n t  u s e  h a s  been concluded .  
s e r v i c e  program: An.; o f  t h e  c l a s s  of  s t a n d a r d  r o u t i n e s  t h a t  
assist i n  t h e  u s e  o f  a computing sys t em and i n  t h e  s u c c e s s f u l  
e x e c u t i o n  of problem programs,  w i t h o u t  c o n t r i b u t i n g  d i r e c t l y  
t o  c o n t r o l  of t h e  sys tem or p r o d u c t i o n  o f  r e s u l t s ,  and i n -  
c l u d i n g  u t i l i t i e s ,  s i m u l a t o r s ,  s i m u l a t o r s ,  t e s t  and  debugging 
r o u t i n e s ,  e tc .  
s i m p l e  b u f f e r i n g :  A t e c h n i q u e  f o r  c o n t r o l l i n g  b u f f e r s  i n  
such  a way t h a t  t h e  b u f f e r s  are a s s i g n e d  t o  a s i n g l e  data 
c o n t r o l  b l o c k  and  remain so a s s i g n e d  u n t i l  t h e  d a t a  c o n t r o l  
b l o c k  i s  closed. 
s o u r c e  module: A series of s t a t e m e n t s  i n  t h e  symbol i c  
l anguage  o f  an assembler o r  compi l e r ,  which c o n s t i t u t e s  t h e  
e n t i r e  i n p u t  t o  a s i n g l e  e x e c u t i o n  o f  t h e  a s s e m b l e r  or 
compi l e  r . 
P 
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s t a c k e d  j o b  p r o c e s s i n g :  A t e c h n i q u e  t h a t  p e r m i t s  m u l t i p l e  
j o b  d e f i n i t i o n s  t o  be grouped ( s t a c k e d )  f o r  p r e s e n t a t i o n  t o  
t h e  sys t em,  which a u t o m a t i c a l l y  r e c o g n i z e s  t h e  j o b s ,  one 
a f t e r  t h e  o t h e r .  More advanced sys tems a l l o w  job d e f i n i t i o n s  
t o  be added t o  t h e  group ( s t a c k )  a t  any t i m e  and from any 
s o u r c e ,  and a l so  honor  p r i o r i t i e s .  
s u b s t i t u t e  mode: 
b u f f e r i n g  i n  which segments are p o i n t e d  t o  and  exchanged 
w i t h  u s e r  work areas. 
A t r a n s m i t t a l  mode used w i t h  exchange 
s u b t a s k :  
t h e  ATTACH m a c r o - i n s t r u c t i o n .  
A t a s k  t h a t  i s  c r e a t e d  by a n o t h e r  t a s k  by means of  
s u p e r v i s o r :  
a r e q u i r e m e n t  f o r  a l t e r i n g  o r  i n t e r r u p t i n g  t h e  f l o w  o f  
o p e r a t i o n s  th rough  t h e  c e n t r a l  p r o c e s s i n g  u n i t ,  o r  f o r  
per formance  of i n p u t / o u t p u t  o p e r a t i o n s ,  and ,  t h e r e f o r e ,  t h e  
medium th rough  which t h e  u s e  of r e s o u r c e s  i s  c o o r d i n a t e d  
and t h e  f low of o p e r a t i o n s  through t h e  c e n t r a l  p r o c e s s i n g  u n i t  
i s  m a i n t a i n e d ;  hence ,  a c o n t r o l  r o u t i n e  t h a t  is e x e c u t e d  i n  
s u p e r v i s o r  s ta te .  
A r o u t i n e  o r  r o u t i n e s  e x e c u t e d  i n  res;?onse t o  
synchronous :  Occur r ing  c o n c u r r e n t l y ,  and w i t h  a r e g u l a r  o r  
p r e d i c t a b l e  t i m e  r e l a t i o n s h i p .  
s y s t e m  i n p u t  u n i t .  A d e v i c e  s p e c i f i e d  as a s o u r c e  of an 
i n p u t  j o b  stream. 
.- 
s y s t e m  l i b r a r y :  The c o l l e c t i o n  of a l l  catalncjed data sets 
a t  an  i n s t a l l a t i o n .  
s y s t e m  m a c r o - i n s t r u c t i o n :  A pre- .def ined m a c r o - i n s t r u c t i o n  
t h a t  p r o v i d e s  access t o  o p e r a t i n g  sys t em f a c i l i t i e s .  
s y s t e m  o u t p u t  u n i t :  
o n t o  which  s p e c i f i e d  o u t p u t  d a t a  i s  t r a n s c r i b e d .  
An o u t p u t  device s h a r e d  by a l l  j o b s ,  
t a s k :  
t h e  s t a n d p o i n t  o f  t h e  c o n t r o l  program; t h e r e f o r e ,  t h e  
basic mult iprogramming u n i t  under  t h e  c o n t r o l  program. 
A u n i t  of work f o r  t he  c e n t r a l  p r o c e s s i n g  u n i t  from 
t a s k  c o n t r o l  b l o c k  (TCB) : The c o n s o l i d a t i o n  of c o n t r c l  
i n f o r m a t i o n  related t o  a t a s k .  
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t a s k  d i s p a t c h e r :  The c o n t r o l  program f u n c t i o n  t h a t  selects 
from t h e  t a s k  queue t h e  t a s k  t h a t  i s  t o  have c o n t r o l  of t h e  
c e n t r a l  p r o c e s s i n g  u n i t ,  and g i v e s  c o n t r o l  t o  t h e  t a s k .  
t a s k  management: A g e n e r a l  term t h a t  c o l l e c t i v e l y  d e s c r i b e s  
t h o s e  f u n c t i o n s  of t h e  c o n t r o l  program t h a t  r e g u l a t e  t h e  u s e  
by t a s k s  o f  t h e  c e n t r a l  p r o c e s s i n g  u n i t  and o t h e r  r e s o u r c e s  
( e x c e p t  f o r  i n p u t / o u t p u t  d e v i c e s )  . 
t a s k  queue:  A queue o f  a l l  t h e  t a s k  c o n t r o l  b l o c k s  p r e s e n t  
i n  t h e  sys t em a t  any one t i m e .  
t e s t  t r ans l a to r : ,  A f a c i l i t y  t h a t  al lows v a r i o u s  debugging 
p r o c e d u r e s  t o  b e  s p e c i f i e d  i n  a s semble r  language  programs. 
t e x t :  The c o n t r o l  s e c t i o n s  o f  an o b j e c t  o r  l o a d  module,  
c o l l e c t i v e l y .  
t h r o u g h p u t :  A measure of system e f f i c i e n c y ;  t h e  r a t e  a t  
which work can be  hand led  by a computing sys tem.  
t r a n s m i t t a l  mode: The method by which. t h e  c o n t e n t s  of an  
i n p u t  b u f f e r  are made a v a i l a b l e  t o  t h e  program, and t h e  
method by which a program makes r e c o r d s  a v a i l a b l e  for o u t p u t .  
t u rn -a round  t i m e :  The e l a p s e d  t i m e  be tween  submiss ion  of a 
j o b  t o  a computing c e n t e r  and t h e  r e t u r n  of r e s u l t s .  
-~ 
w a i t  c o n d i t i o n :  As a p p l i e d  t o  t a s k s ,  ihe colnliitirrn of a 
t a s k  t h a t  it i s  dependent  on an e v e n t  o r  e v e n t s  i-n o r d e r  
t o  e n t e r  t h e  r e a d y  c o n d i t i o n .  
